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. _ • PREFACE 



Only 'about five percent of the scientists and engineers ia the United States 
are minority members, and, as a result, few role models for these professions \ 
are available to our students. Moreover, until recently, little has been 
written or taught about the valuable contributions which minorities have made 
to science, engineering, and medicine* 



Because tt is estimated that not even 10 percent of min?<rity college entrants 
are adequately prepated — or motivated — to seek degrees in <these fields — it is 
Especially important that minority students showing interest in or aptitude for 
the sciences b? advised (by junior high at the'^atest!) to concentrate on math- 
/.eteai^cs, science, and the language arte when choosing their high school, courses. 
It isNequally important * tha^ they — and their classmates — become more aware of * 
the roxe played by minorities in the deyelojiment of our Scientific and techno- 
logical society. * " * ^ 

This Instructional Suggestions Bulletin is platine^ as a resource to "help 
science teachers and counsellors assist and advise students making academic and 
career choices. It offers an historical perspective on the development of 
science, engineering, and medicine and the outstandiug contributions made by 
minority groups. It also provides current jole models (local as well as world- 
wide) for minority students. 



Attention is directed to the special teacher's section which lists available 
resources^ and^ suggests creative ways to Incorporate Jgiowledge and^preciatlon 
of minority contributions into the regular instructional -"program. 

' , ^ ^ f / ^ s ' 

Users of this bulletin are encouraged/to send criticisms or suggestions for 
improving this pHtrlication to the Science Specialist^ Programs Division. . 




Ellsa L. 3anphez ' 
Aesistant .Superintendent 
Programs "Dlx^isioh 
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IMBtlHTANCE OF RECOGNIZING THE CONTRIBUT-IONS OF BLACKS 



In the past, Blafks were often, told that /science was tod difficult for them, 
tbat orfly'a few exceptional Blacky had ever achieved«—of 'could achieve — 
-success in this field. Science and history books made/little' mention of their' 
^discoveries and' invent ioi^ tod, * as a result, too few /lack students learned 
about. the. contributions that members of their race have made to the world of 
science. , \ . ' [ 

« ^ 
To4ay ' s ' Black students should be' given the opportunity to study about these 
individuals and learn about their contributions.^ This can be accomplished by 
counselors -wht) take the time to* emphasize to Black students the ^ importance of 
the academic sciences, and by-teachers who make .an >extra effort to encourage , 
the' participation of minority students in the study of science. Science is an 
establishment that is truly committed to equality for all peopl^ Failure to 
teach the, accomplishments of any race is a gqreat disservice to the members of 
every race'. . • ' . 



' HISTORICAL AND CONTEMPORARY ROLES OF BLACKS ' 



Evidence of the long march of Black history can be found from the Olduvai 
Gorge to the Sahara Die^^ert. Archeological ^findings and the'.dating of fossils 
indicate quit,e strongly that East Africa was the cradle of humanity, that it 
was here *that the world's first people made their appearance approximately 
one and three-quarter million years ago. Here, too, it is 'believed, was the 
original home of our mora ^remote ancestors whose origins c^^&^be traced back 
twenty-five million years to the Lower Miocene epoch. 

These discoveries point, also; to the likelihood that the use of tools spread • 
from here — where stone implements for chopping and cutting wer^ made over two 
and one-half million years ago — to the countries of Europe and Asia, During 
Che three periods of the Stone AgeL a rfumber *of progressively sophisticated 
tools — from all-»purpose hand axe*s.io scrapers^ "picks, cleavers, choppers, etc.— 
came into use. (In the rain forests, for /example, heavier tools were needed 
for chopping*, as were finer ones for wood -carving,) 

Other inventions dating from 30,000 to 100,000 years ago include tool handles 
and the use of fire. Spears for fishing probably came next, as did boat 
building; the use of pigments to make paint (for rock and wall drawings and to 
decorate the body; the' making of stone and bone knives and fishhooks; and 
pointings which clearly depict a mixed African-Egyptian culture. Int their ' 
paintings, the pre-dynastic Egyptians often pictured themselves' as ^having 
skins of black, reddish-brown, or yellow^ Scholars who have examined some 800 
^ulls discoyered that while many were a mixture of Semetic.and Caucasian 
stock, at least one-third were Negroid. It is generally conceded that Africans 
were the first to discover, extract, and refine iron. The people of the 
ancient\Kush culture (which is regarded as heavily infiittencing that of Egypt) 



Jnade their couiitry and" especially its coital, MmtoS, a center -of iron- 
working. It is; here <Ethiopia of the Bible) that civilization reached its 
highest /level in the years from 250. B.C. to 100 A. D. These peoplfe smelted 
the iron, using blast furnaces that operated on 'the b^sic principles of those 
.of today, and fashioned, it into such ifems as spears. and hoes. ' . 
* - ''• r. ■ * . , " " . - ' " ^ 

The remains of, blast furnaces '(constructed' of densely packed, heat-retaining 

^Af^^— ant-hills of that cour^try) Van l5e.. found throughout 
mdch of Africa. ^.Mining (via shafts up ,to 80 feet in depth) and working of 
?niL?f common; 8.killed pr^ftsmen used this precious met^l to makff both 
ingots for trade and fine, ultr^-thin gold plate for decoration. Alloys 6f 
copper and tin; and other metals were made. Sculptures were cast hy pouring 
taplten metal into Vax-lined molds (the was melted and. flowed out ol -Lies in 

craftsmen als^f made paper from reeds; tooled leathers; 
fashioned fine cloth, jewelry, metalwalre, pottery, and furniture; and dfi^lLed 
temples , palaces , and pyramit^ . ' - " ^ ' ■»»***6"<=u 

Excavations in the Valley of the Nile-have shown that Stone Age Blacks made 
.pottery earlier than did the residents of th^ world's ^irst, city. It is kno^rti 
that much later, the people of Kush, who excelled at pottery making, grouhd 
colored earth to make pigments with which to decorate their work. 

Credited with being "the" first to learn about the planetary system, -early Afri- 
cans took the initial steps towards developing this sckence whi6h became espe^ 
cially popular in Egypt, a civilization that Blacks helped build over 6.b0C 
years ^ago. . v ^ ^ ■ • _ ' 



They employed i^rrigation, plowing, hieroglyphic writing,, calendar^, embalming', 
and a decimal number system'. The Egyptian -words for 1, 2, 3,^, ^, and 10 are 
of African origin; those for 6, 7, 8,^ and 9, 'Seme tic— indicating that their root 
language was African and that their number base was 5,yi.X. was here, too, that 
one of the earlie.st forms of cursive writing was dey^oped;, a form which'even now 
has been only partially deciphered. • 



Th6 early Africans, who were much given t<>^lassif icrft^on, used criteria that 
reflected their needs and conditions--aild which could be" applied to their ^ 
gra;Slng and farming practicfc. ^fh^yaisted grasses by their graz^iig value; . * 
rocks and soils by their water-^^ing capacities (soils also by their ability 
.to grow crops and rocks'by t>eir ialtteral 'content) ; plants by the seasons '(wet 
or dry) in which fruit wa^s^ome; animals by theit habits; and clouds by thei*: 
relartionship to the weather. The knowledge acquired in this way. enabled them 
,to develop the best, farming techniques for each area (forests, open- woodlands, 
aild grasslands) ; facilitating cr^pp growth by making full use of natural condi- 
tions and the traits of different plants. Sensitive plants were sheltered' 
from the sun and natural drainage utilized (as was the natural compost created 
by falling leaves). In areas with poor soil, a land rotabiori system was used 
and cattle. manure and wood , ash were employed as fertilizerp, ' The independent 
evolution of agriculture, uninfluenced by that of other cultures, occurred 
first in. West Africa. Wheat, barl^', millet, .and rice became the staple fo6ds' 
and, much later, were supplemented, by a number* of foreign crops., 

The medicine men of th6, Belgian Congo used Cand still use)^.Rauwolf ia (from 
which Reser^Jine, a tranquilizing drug used for treating hypertension and mental 
disease, is made) .for Variousjaervous and mental ailments. In the early days 
of America., many slaves learn^d^o use herbs, black roots, witch hazel bark, 



pine. sap, and bones ^6 cures for sore throats, Tl^ose slaves alsp used mustard 
and soft soap m'ixed with sugar to draw^boils, Risings", and suppurations to a , • 
head, Moiste^d d'ay and"^ tobacco were used^r ^treating insect bites^.and stings. 
Castor ofl was favorite* treatment for^^^mimber Qf> ailments and sassafras t^a 
was a specific for t^hin blood. Many ^*rthese folk"^ medicines are still po'pular 
with Blacks,' • • ^ ^ 

Wef the years, Blacka have matle many valuable cofitributions in 't;he f ield:S of 
science, medicine, ,and eii^Meering. 'th^ -following capsule summaries ^ell the 
stories of some of the^e outstanding BlacKs* ^ . ^' . ' 

' / . s ; ^ - * ... 



MEOroiNI 

Cyoline An'ddrson (1849-1919), a" physiciaja and educator, was one of two * \ 
Black, women pioneers in the^ field o£ meditine,^ ^ gr:aduate of - Oberlln College, - ' 
she became a. teacher of music at tfoward University, She studied medlc ftie there 
and at the Wdtaen's ^dical College in 'Philadelphia, the city W[here she lafcfr 
established a practice, . ' 

Dr, W, Montague Cobb (1904- ») , ^physician, anatomist andf anthropologist; was 
Bom in Washington;. He earned several college degrees (A,B, Amherst College; 
MJ), Howard Universitj^; Ph,D, Western* Reserve; University; Sc»D, Aml^rst, and' 

^LLiD, Morgan State College) and 'taught at* Howard, Catholl^ Universfxy^of America 
and Westeni Reserve. The recipient of the Selective Service Medal (Congress), 
the Meritoriu? Pu^4.ic Service /Vw^rd (6oyeniment of Q, C, ) and the Distinguished 
Service Medal (National Medical Association, of which h^ was a past president), 
he worked to eliminate segregation In the fields of .hospitalization and health. 
As editor of the Jowenal 'of the National' Medical Association^ he devoted much 
time to writing articles condemning the abusive way Blacks wer^ treated and 
was instrumental in,- forcing the American Association of Anatomists and Ameri- 
can Association for the Advancement of Science to not tolerate having such 

L abuses imposed on their Black members*. Among ^is many contrlbutions^were ^tud* 
Jes»on the development of a graphic method of learning anatomy; on the supra- 
sternal .bones In man; the •physiological anthi:opo±iigy of the American Negro;* 
,age changes in the adult humdn skeleton; and the dentition of the 'waljrus ,^ He 

-also demonstrated the craniofacial^ union in mammals and man,- 

gr, Austin Curtis (1868-. ,? ) was the first Black physician to hold a position 
on the Cook 'Cbunty Hospital staff , In 1898 he was appointed Surgeon-in-Chief 
of Freedmeii'^ Hospital, Washington, ^D, C*^ 'where he worked for four years be- f 
fore leaving to go into private piractice* As associate professor of surgery, 
he taught science at Howard Medical School, ^ "^^^^ ^ 

. Dr» Ulysses G, Dailey (1885-1961), a surgeon, was^^rn In Donaldsonville, 
Louisiana, He graduated from Northwestern University Medical School In 1906, 
then studied in London, Paris, and Vienna. In 1926 he established his own- 
hospital in Chicago, He was<^ associate editor (ancj later edltor-ln-chief ) 
of the;' Journal of the 'National Medical Association^ a fpundlng.. Fellow of the 
International College q|* Surgeons, and a United 'States State Department health 
advisor to .countrie* through<^t the world, ' * 



Dr, Marclri Del^ne^y (1812-1885) was born the son of free patents in Charles ton» 



West Virginia. He- studied^edicine -with^a private physician but lack of mqne^ 
forced^him to take upta career^ in journalism, . He later ceturned to meciicine, 
enrolling in Harvard Medical' School, in 1847, After earning his degree, He ^ 
^ vent on- to become an ^outstanding* doctor and the first Black major (in the^U. S. 
-Colored Troops) *of the CivttL Wari After^th^ war he* served as a customs inspec- 
tor, trial justice, and^ lieutenant, governor of South Carolina^ , 

. Dr. )^mes^Dei?ham (17-62- ? ), who was born a slave in^hiladelphi^, is' gener- 
ally, recognised as th^ fi^st Black doctor in America. After leamitig^his .pro- 
^^fession as assistant to a physiqian master, he, in 1783^ bought \his- f reeioia" ^ 
and proceeded 'to build a p-ractic^ ai»ong people of all races/ By IZSS'he was > - 
considered to be the leading physician in I^ew Orleans. • „ ^ 

Dr. Helen Dickens (1909- V ) in: 1950" became the first ^ta^ck woman^p be 
admitted to ,the American College jDf Surgeons..' A specialist in obstetrics. and 
gynecology, .she was voted Philadelphia^ Woman of the Year in 1960^ ^ 

Dr. Chfcrles'^Drew (1-904-1950), the son of^a carpet layer, arid a .teacher, had 
extraordinary ability in both scholarship and athletics. At Amherst he won* 
the MosWman Trophy fpr his outstanding, cont^^utions to ^ the college. A^tadu-* 
• ^ ate of McGill University Medical School ^in Montreal, he*^ taught patholog^at 
^ Howard University and was the director of -the first plasma divisi6n of the ' 
Blood ftransf usifon Association ((supplying plasm^ to Britafti in 1940-41) and waS * 
\ ^. , the first director of^the Ameritan Red Cross Blood Bantc (supplying pjasma to 

U. S. forces). His^res^rch le^ him to discover a method for preserving blood , 
for^up to seven days and ma^e importantly, to derive a' way to preserve plasma *^ 
and dr^ plasma for use later tim^. Hfe mig^t. Jtave^done much mor6, work " ' * 

|^*ong'these 4ines had not problems -involving the donation of blood' from ^L«cks* 
p^whites arisen^. An -outstanding teach^i also ^the recipient of the * 

springarn Award Vnd direc^^t*^f' the Washington, D. C'.- chapters of the National 
FoiA\dation f or 'Polibm^jelitis tod the Society for Crlppifed Chlldretr,- ' 

' • ' ' \ >/ ' • * 

^Dr> Willian> ffinton <18'93-1959 ) ^ ^ n fexpert pn* venereal disease, developed the 

Hinton test, f reliaWe-^H«*h|^yEdX syphilis-* Porn' in Chicago, he 

^ " received ;pi>s , medical tnoin^^B^. HawamSi^ For three, years he was a'voluntary 

assistant in the pathological aaboraOoryJat Massachusetts General Hospital, 

^ 'then/ d;Ld eight year.s of laboratory yot^k pt > Boston Dispensary. < He became*" an 

. ^assistant. lecturer -in preventive medicinkat Harvard University, where, in' 

194^, he was fhe-^-irst Black to gran ted\§L prof e'ssorsbip. 

Dr. Jane Wright Jones (1919- ), daughter ofsDr. Louis Tpmpkins Wright (dee 
• >entry), wo^Jc^'in^ dancer chemotherapy research .^^tTis^jj^elve years she directed 

an experimental. dr\ig trea^iiment pttigram ^or cancer patien£s at New York Univer- 
. sity Medica^ Center. • She has<^%,tten many articles 'on^ the treatment of carci- 
noma and melanoma afl4, in, 1964,.Vas^aErpointe4' to th^Pr^si^ent's Commission on 
"\ . 'Heart Disease, ' Caticer and Strokes. Jp 

Dr. Theodore, Lawless (1892-\ ) ori^ of T:ke world-'s foremqst sklii^pecia;Li8ts*, 
wnas born in Thibbde^ux^^ Louisiana.! He yas educated at Tall^^ga College in 
9i Alabama, the University af Kansas, 'Columbia, Halyard and received his M.D. 

J ' frpm Northwesteri!iY He\taught ^CTlpkrthweatem's^ School o^ MeOlcine frdm 1924 
to 1941 and later Wd research in Europe, making import^^it conjif ibutions to 
the treatment of syphilis and lepro^, v Thanks,* to his Efforts, the '4ermato logy- 

ERIC . , . . ^ icf . ^ : . -V 



clinic at Bellinscm Hospital Center in Israel, which is n^med after him, be- 
came a reality. He w6n the Harmon Award for* medicine* in 1^29 and the Springam 
Award in 1954. \ • , , , . ^ 

Dr.* Delano ^Meriwether (1943- ), a physician specializing in blood diseases, 
. was ttie first Black, to be accepted into the Duke University School of Medicine. 
An excellent athlete, he was a»world class sprinter* in the 100 yard dash as 
well as shorter^^stances. Meriwether won a U. S. Public Health . Service- AwarcT' 
for co-authoring a .paper entitled "The Inhibiting bf DNA and^RNA Synthesis. by 
Daunorubiclne and Adriamycin in 1-1210 Mouse Leukemia/' In i97^, hfe 'headed 
the nationwide'' swine flu innoculation program. 

Dr> Percy J. Russell (1926- ) of New York City is the Assistant Dean of the 
School of Medicine, University of California at San Diego. A graduate of the 
College the City of New York (B;S. chemistry), Brooklyn College (M,A, or- 
ganic chemistry), an^ Western Reserve University (Ph.D. biochemistry), he has 
been a research assistant at the Slpan-Kettering Institute for Cancer Research 
in 'New York; a Harvard University re^arch fellow, and taught in the ^ Biochem- 
istry Department of thfe University of iCansas Medical Center and the Department 
of Biology at U.C.S.D. A member of Sigma Xi and the Society of American Bio- 
logical Chemists, Dr. Russell ha^s been widely published in the areas of en- 
zymatic mechanisms, immUne chemical mechanisms, and iso enzymes. | 

Dr. Daniel Hale Williams (1856-1931) wa"s bom in Holidaysburg, Pennsylvania. 
He werft to work at the age of twelve and at seventeen became a barber. He^ 
studied '^J'ith 'a tutor, then apprenticed himself to a doctor who had been one 
of his customers. After graduation from the^Chicago MedicTal College (he also ' 
took a* LLvD. from Wilberforce University) » he became a member of the surgical 
staff *at the South Side Dispensary and an instructor at the college. Dri 
WillJ.anvs helped plan arid build the interracial Provident Hospital and Training 
School Association, established a nurses' training program which admitted 
Blacks, an'd'was one of the foundei^ of the National Medical Association for 
Black doctors. He published many articles and Ig credited with the first suc- 
cessful closure of a stab wound to the heart and pericardium. 

I>r. Louis. Tompkins Wright (1891-1^52) of LaGrange, Georgia, graduated from * 
Clark College and Harvard Medical School. He was the first Black to be ap- 
pointed '\o-? the staff of New'York Municipal Hospital; the first to join the 
American College of Surgeons'; the first to be^a surgeon in the police depai>t- 
ment of New York; and the first to head an interracial hospital, ^he, first 
doctor to experiment wit^ Aureomycin antl Terramycin on humans, he published 
38 papers dealing with these drugs. The youngest surgeon to be put in charge 
of a base hospital^^he also introduced the use of interdermal smallpox vacci- 
nations in the Army. He invented a neck brace for fractures th^t is still in 
use today. ^"^--^ 



MEDICAL SCIENCE 



.^1 



Margaret Bailejr^, a ^urse who was bom in Mobile, Alabama, was the first Black 
to become a lieutenant in the Army Nurse Corps. After the death of her father 
she wo:riced.oti weekends and after school to support her family. Upon finishing 
high school" 5he worked for' three years before -attending the Fraternal Hospital 
SchooiVof Nursing In Montgomery. She worked in ^Florida and New York before 



joining tfie Army^and caring for prisoners of war in Florence, /^rizona. She 
slater riaceived her B.A, in nursing and, in 1959, went to France as chief nurse 
<>£ ^h^ 130th* General jHospital. 



CHEMISTRY . , , 

Dr, George Washington Carver (1864-1943), who was born a slave, never knew 
his parents • As a child he was given the job of collecting bark to brew as 
medicine. When slavery was abolished, he left his owners, the Carvers, and 
went to school. After attending Simpson College and Iowa Agricultural College 
(where he finished at the top of his class), he became the first Black to 
serve on the Iowa Agricultural College's faculty. In 1896 he became director 
of the Department of Agricultural Research at Tuskegee Normal and Inclustrial 
Institute in Alabama. Dr. Carver's research enabled him to make 300 proclucts- 
(dyes,' soap, cheese, milk substitutes, instant coffee, bleacK, paper, linoleum, 
plastics, etC.X from peanuts; 118 from sweet potatoes; 75 from pecans, and 
hundreds from such waste products as corn stalks. He made dyes and talcum 
powder from lopal clays and tayght the importance of soil improvement^d di- 
t versification of crops. His discoveries revolutionized sdlithem agriciJlture 
by showing the South that it no longer needed to be, dependent upon cotti)n. 

t * * ' 

Dr; Lloyd A. Hall (1894- . ) , an Industrial chemist who was bom in Elgin, 
Illinois, and educated at fJorthwestem, the University of Chicago, and ^he 
University of Illinois^, received over 25 patents involving the preservation of 
meats and foods' containing oils and fats, the sterilization of spices (to 
destroy the yeast, molds^ and bacteria which too often grew'in them), and the 
curing of other food products. He held a variety of important positions before 
going to the Griffith Laboratories where he stayed far 34 years and accom- 
plished his most valuable worl^^ • ' 

Dr. Percy Lavon Julian (1898- ), who was born, in .Montgomery, Alabama, went 
to a public school for Blacks and then tO:f.a small state teachers' school. In 
1916 his father senji-him to PePauw University where he maj^ored in chemistry; 
while^ there, he carried a double load of classes to make; up for the deficient 
education he had received in Alabama. After graduation (he was ^the class val- 
'^edictorian and a mertber of Phi Beta Kappa) he taught at Fisk University fox; 
two ye^rs,*then won a fellowship to Harvard, where he received his, M.A. in. 
1923. After earning this degree, Julian' taught at West Virginia College ancl 
Howard University, He was awarded a fellowships to study chemistry in Vienna 
^and ther^*- received his Ph.D.. (He was later to receiye an impressive number of 
honorary degrees.) He then became' famous for synthesizing physostigmine, 
which was effective in treating glaucoma. As an industrial chemist and.clirec- 
tpr of research of the Soya Products Division of th^ Glidden Company, his 
achievements included the extraction of soya bean ptotein to produce aero-foam 
for use in extinguishing fires. He did research On indoles, amino acids, an 
anti-fatigue drug, and synthesized progesterone,* testosterone and cortisone * 
(which is used in' the treatment of artl>ritis). Cortisone is an expensive drug; 
Dr. ^Julian's soya bean 'synthesis put it within the ^price. range of the average 
^citizen.' H^ was later presicent of his own coflfpany, Juli:^ Laboratories (also 
Laboratbrios Uuli^ de Mexico and Julian Research Institut^^) ,^ which eventually 
merged with Smith, Kline ^nd Fi;ench Pharmaceuticals in a mov,e that made him a 
very wealthy man. 



Dr» Ernest Just (18^3-1941), who was born in Charleston, South Carolina, 
went* to a public school for Black children, then studied at Kimball Academy 
in New Hampshire. After graduating with honors, he entered Dartmouth College, 
wher^ he became interested in embryology and graduated as the only magna cxim ^ 
laude in his class. He spent his summers doing research at the Marine Bio- 
logical Laboratories in Massachusetts. After earning his Ph.D. at the Univer- 
sity of Chicago; he did research, .taught at Howard University, and published 
over 60 papers. He became An authority on the embryological development of 
marine /animals, showed that the cytoplasm wks important in cell function (and 
ia, the process changed scientific opinion about life itself) , and that f ertil- ' ^ 
ization was a reaction between the spermatozoon and the ectoplasm of the egg* 
He was associate editor of the Biological Bulletin^ the Journal of Morphologyy^ 
Physiological Zoology and Protoplasma, a researcher at Kaiser WixLhelm Institute 
of Biology in Berlin, the Sorbonne in Paris, and the Naples Zoological Station 
in Italy, and vas honored throughout the world (though not, unfortunately, in ^ 
his own country). He published three books— (with others) General Cytology, 
The Biology of the Cell Surface,^ and Basic Methods for Experiments on Eggs of 
, Marine^ Animals. j ' 

Joseph W. Watson Ph.D. M94fl- ), was born in New York City and graduated 
^from City College of New York and the Univers4.ty of California,. JLos Angeles. 
Provost of Muir College at the University of California, San Diego, he previ-> ^ 
ously taught in that school's department of chemistry. A member of many pro- 
fessional and atfirmative action groups,' he is also involved in research on 
- nuclfeophilic substitution reactions and* inter- and intra-molecular catalysts* ^ 
(fields in which he has been widely published). 



archite^:ture , 

Hilyard R. Robinson . An architect who studied at the University of Pennsyl- 
vania,^ Columbia'' University, and the University of Berlin, Mr, Robinson is best 
known for his work oh the Langston Public Works Administration Housing Project 
for Negroes. The winner of several prizes for his architectural designs^ he 
planned the historic restaurant at. the Henry Hudson Hotel'^in Troy, N, Y. , and 
the Men.'s Dormitory at Howard University. A professor and department chairman 
at Howard for 13 years, he also served as consultant to the, National Capitol 
Advisory Coimnittee and was senior architect for the U. Si Suburban Resettle- * 
nrent Adminisb^ation. 

Paul R. Williams (1^94- ). Bom in Los Angeles, California and educated at 



the University 
into their bur 



of Southern California, Mr.. Williams, who favors putting houses 
riroundings, designed the homes of many famous mov'ie stars as well 
as a variety di buildings in his home town (including the Shriner Auditorium . 
^nd the First Methodist Church). 



INVENTION AND El^GiNEERING ^ ; 

Mrs. Gwendolyh Keal Albert s M.S. (1949- ), a^staff engineer, for, the U. S. 
Army Corps of Engineers • Water Supplies Branch in Dallas, Texas, conduces 
studies to determine the water supply needs of -southwestern communities. She 
makes suggestions regarding the future development of water resources in those 
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areas. A graduate of Southern University in. Baton Rouge, Louisiana and Stan- 
ford University in Palo Alto, California, sh4. has a B.S. in chemistry and a' 
M.S. in ciyi and environmental engineering.. Her work is particularly impor- 
• tant in vij*w of America's growing w^ter and energy problems. (Jn her findings 
and recommendations may rest the orderly growth,, future weil-being, and indus- 
trial devel9pment of many American cities. , ' 

Archie Alexander (1887-1958) graduated from the University of Iowa with a B.S. 
in engineering. In two years he was the foreman of a bridge construction com- 
pany and in 11 years was th^ head of his own company. .He has completed con- 
tracts/worth over five million dollars and has built a million^dollar heating 
plant/which required tunneling under the Iowa Rfver. One of the most promi- 
nent/engineers of his time, he was the recipient of an honorary degree fot hi-s 
achievements. - , 

/ X 

Benjamin Banneker (1731-1806), who was bom on a farm outside Baltimore, Mary- 
l^d, attended a Quaker school that opened in his community,'' After seeing a' 
Vatch for the fifst time, he carved from wood what is believed to be the first 
/Clock made in the United States, (it worked perfectly for more than 20 years.) 
^ He also built a mill,' advocated the rotation of crops, made a mathematical " 
study of the life cycle of the 17-year locust, and wrote a treatise on bees. 
The publisher of an annual almanac (the first scientific book by a Black Amer- 
ican) which contained tide tables^ eclipse information, etc. , he also did the 
Surveying that made, possible the building of the city of Washington. ' 

Henry Blair Cf804-1860) was probably the first Black to receive a U. S. patent} 
he was granted onfe in 183,4 for the invention of a corn planting machine and 
•another in 1836-for his cotton planting device. 

Andrew Beard (c. 1850-1910) invented a safe and automatic way to couple railroad 
cars, a job that had been done by hand, causing many injuries to the workers. 
He became wealthy after selling this invention S*or $50,000.- He also patented 
a rotary engine. 

David Crosthwait (1898- ), who was bom in Nashville, tenhessee, received 
both a B.S. and an M. S.-. in -engineering , from Purdue University. In 1920 he in- 
vented and patented an automatic water feeder ; in 1921 an automobile indicator; 
in 1928 a thermostat setting apparatus; and in 1929 and 1930, he patented a 
vacuum heater an*, pump. He also .l^ped develop the machinery and method used 
to heat the 70-story Radio City Music Hallr- 



James Eorten was on^ of the first Bl(ack inventors on the, American scene. He 
invented *a method of sewing sails aii^ eventually. l)ought out the business, where 
he worked. did much to aid Blacks'-in their struggle for their, rights. 

Frederick McKlnley Jones (1892-1961). Mr. Jones, who'.was bor^i in Cincinnati, 

Ohio,- was orphaned in eai;ly childhood and raised by a priest in Covington^ 

Kentucky. A mpchanlc, he was responsible for many important inventions, <5ne 
of which was> the first mechanical refrigeration system for ttucks and trains 
(which made possible the low-cost transport of frozen foods). He also devel- 
oped a portable X-ray machine, 'an air-conditioner for military field hospitals, 
a refrigerator for field kitchj|8, a self-starting ga'soline motorj and the' 
machine used- "in theater box offices to release tickets and return change. .The* 
holder of 6l:,patents, he was the first Black -member of the American 'Society- of 
Refrigeration Engineers. 



12 



' . Levis Howard Latimer (1848-1928), who was bom in Chelsea, Massachii^t^ts , 

served in the Navy during the Civil W^r. A draftsman and electrical^ engineer, 

^'.,he drew the sketches, used on Alexander Graham Ball's application for the patent (s) 
on the telephone. Reworked for the United States Electrical Lighting jGo^^ny 

- lI/^Bridgeport, Copnecticut,' conducting experiments which led to. the impr6ve-\ 
^'^^^tSJin the incandescent electric light. In 1884 Latimer joined the Edison-; 

Electrical Company. While there he wrote the .standard .book on the mechanics 
of the electrical light. * * 

Jan Matzeliger (1852-1889); who came to America from Dutch GUiana, revoiutidn- 

- iz|d\the shoe industry with his invention of a machine to last shoes (attach 
^ the topp/of. .the shoes to the bottoms). He sold ^this invention to the Sydney 

'winslow'' Company and, as a result of iiis genius, the price of shoes fell by 50- 
percent'whlle worke^' wages doubled. This, invention, made by an uneducated 
man, wa^ complicS^d and sophi^icated that it took 10 years to perfect and 
. ".was impossible ior th^^tent attorneys to understand. 

Elijah McCoy (1844-il928) , who was bom in Canada and educated in Scotland, 
invented the automatic lubricating cup which made it possible ;for machines to 
be lubricated while in use. Before this, all machines and work^had to ston in ^ 
^ order to lubricate the equipment. He held over 50 patents, all but two of\ 
' them having to do with automatic lubrication. These inventions were so impoV- 
tapt fehat purchasers would not accept heavy-duty machines made without McCoy*\^ 
automatic lubricating devices. "Is .it the real. McCoy?" they would ask, and 
that, it is said, is the origin of/this popular description of perfection. 

Garrett A. Morgan" (187?-rl963) was bom in Paris, Kentucky, His first invention 
was an improved sewing machine, which he sold for $150. Morgan became famous 
' when he used his "gas inha|tat<pr" to rescue several men trapped in a tunnel 200 
feet below the surface of Lak^ Erie. (This invention later evolved into the 
gas mask used in WorM War I.j He later invented the automatic electric stop 
light, for which Ge/i^al Electric paid him $4Q,000. 

'-^ . 

Norbert Rillieux (1806-1894), a machinist and engineer from New Orleans, Louir 
* siana, who studied and taught in Paris, invented the vacuum evaporating pan which 
' revolutionized the sugar refining methods of his day. His first successful evapo- 
, rator was installed at Myrtle Grove Plantation in Louisiana in 1845. His system 
was later, adapted to other industries such as the manufacture of glue, soap, tod 
gelatin, apd adopted by other countries.^ 

Lewis Temple (1800-1854), a metalsmith, who w^s bom in Richmond,. Virginia, 
modified the whaT.ing harpoon. and manufactured a new one that allowed lines to 
be securely fa^stened to the' whale. This toggle harpoon so improved whaling 
methods that the New England whaling catch doubled. He never patented his in- 
ventions and, as a result, died in poverty. 

Granville T. Woods (1856-1910), of Columbus, Ohio, held the patents on 50 in- 
ventions. Among these were the automatic air brake^, a steam boiler fumace, 
an improved telephone transtfitter , an incubator, and the induction telegraph 
which, by allow;Lng communication between moving trains, helped avert railway 
accidents which were a major^ concern of that time.. Once an engineer on the 
British steamer^ Ironsidss^ he also worked foi> a rolling mill and drove C steam 
locomotive for xs'MJ^^jK^^Jiallxoad. / 



PHYSICS 



Dr. Edwards A. Bouchet . the first' Black^'awarde^ 'th£ Ph.D. by' an Ame.rican ' 
University, received this deglr^fe'in physics from Yale University in 1876. 

George E. Carruthers . Ph.D. (1940- * ),.'',br.> Caryuthers^ who was* boQi in 
Chicago, Illinois and earned his Ph.D. J.n physicls-^'at the University of Illinois, 
is one of the two designers of the Apollo lfii«:unar surf ace 'ultra-violet camera/ 
spectrograph. Placed on th^e moon^^s surface in 1972, it feave the world the 
first photos of the ultra-violet equatorial bands of atomic oxygen circling 
the earth. * . • , ^ <> 



. NATURALISTS AND BIOLOGISTS . ' 

"* 

— "Dr^ Leon Roddy (1921- ) majored in 'biology at Texas College, a Methodist- 
sup^rted institution in Tyler^ Texas.; He was a student assistant in biology 
and lipid many other jobs. After going into n:he Army, he returned to' receive 
his ?h.D. in biology from Ohio State University. He is now, a professor at 
Southern University in Louisiana, where he started his study of spiders, and 

^ha'^lt^orked with the U. S. govemment in locating and identifying .poisonous 
^^rieties.' He fias also identified thousands of spiders for scientists from 
all over the worid. Thanks to his d>J^tif^ication of the spiders that bit 
them^ the lives of >countless numbers of^ people l^ve been saved. 

Dr. Charles Henry Turner (1861-1923) attended 'the- University of Cincinnati. 
He thau taught school and served as an assistjant in biology at the University. 
Later'^jwhile a professor a'^t Clark College %n Atlanta, Georgia, he discovered 
that injects r.espond to colors as well as ^o odors. In studying the ant lion, 
he found that it could lie motionless fromrterror paralysis. Many of his ob- 
servations on these^ and other insects were later published in the Biological 
Bulletin. fte earned h^.s Ph.D. ^t the University of Chicago. 



EXPLORERS 

Matthew A. Henson (186^-1955), one of the. world^s ablest explorers, was the 
first man to reach the North Pole. (As his companion. Admiral Robert Peary, 
watched, Henson piantetl the American flag at the ^^Pole in celebration of this 
historic moment). Many long years of hard work, discouraging setbacks, and 
^painful struggle lay behind thi^ "moment of*triumph. Henson, who was bom in 
Maryland, had a difficult childhood. His only real education came from the 
Kindly ^captain of a ship on which he served, as a cabin boy for five years, 
those years awakened Iji him a love of travel and a. desire for knowledge. Hen- 
son eagerly accepted Peary's invitation to accompany him on a, trip to survey - 
for a possible canal across Nicaragua. * Although he was hired as, a servant, 
his skills and determination soon made Henson a valuable member of the survey 
team. ,A^ a resliltj when Peary decided to undertake his first voyage of Arctic 
exploration, he asked Henson to accompany him. This was the first of the 
seven journeys they made to the Arctic, journeys culminating in^that fina^ day 
of tpixjpi^h and discovery. In the many years Hensonjspent traveling and living 
am0ng the'Eskimos^ he became one of the'worl^^s foremost authorities on the 
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Arctic, This led to a coasyltant Job with .the American Museum of Natural His- 
tory in Ijlew York, two honorary degrees, numerous medals and awarcls .and perhaps 
most memorable, the heartfelt accolade of Peary, "I c^*t get ^long without 
him," Although outbursts of racial prejudice delayed the presentation of some 
of these awards, it could not stop this man, who began as Peary's servant fimd 
became his partner in one of mankind*^ most challenging pursuits of adventure 
and conquest. " . ^ ^ 




. ^ADDITIONAL LISTING OF BLACK SCIENTISTS AND ENGINEERS* 



Name, »^ lace 

and Ddte of Birth 



Education 
and Awards 



Position . 

and Contributions 



1\ ^rfiA;ceda C» Akers 
^« ^iew- York 



^» Rhonda L, Alcorn 



3, Percy E. Baynes 
North Carolina 



4. Otis Boykln 
-(1920- ) 



5, Clar'ence E, Catoe 
Washington, D.C» 



6. Shirley A. Chevalier, 
Texas 



7* Christine M. Darden 
North Carol Inla 



8, Joyce T, Dooley 
Virginia 



B.S. , mathematics 
North. Carolina College 



B,S. , mathematics 
Texas Southern {Jnlverslty 



B>.. M.S., mathematics 
Howard University 



M.S.., theoretl 
Ph.D. candidate 



physics 



9. Julian M. Earls 
Ph.D. 
Virginia 



B.S., electrical Engineering 
Prairie 'View A & M University 
Who's ¥hp in Amevioan 
Colleges Universities 

B.S., mathematics 
Hampton Ihstitijte 
M.S. , iiathematics 
Yirgifaia State College 

.B.A.. physiicsl 
(departmenpfiti honors),, 
Hampton In§tiitute 
sQutstandingf. Y\mg Women of 

Wnk's Who in mevtoctn 
Colleges and Uf^iversities 

. > > 1 ■ 

B.S. , physic^ 
Norfolk Stat4 ^ollege\ 
M.S. , physics^ 
University of Rbch^st^r 
M. A. , Environmental, Sqience 



Software Systems Analyst V 
NASA/Cod4ard Space Flight 
Center 

Aerospace Engineer 
NASA/ Johnson Space Center* 

Manager, Shuttle Orbi'ter Data 
Processing and Software • ^ 
NASA/Headquarters * 

» '\ 
Control unit for artificial 
heart stimulator, variety 
of other electronic devices 
for guided missiles, com- 
puters, TV*s, etc. 

Information Systems Chief 
Guidance, Control and/in- 
formation Systems Division 
NASA/Headquarters 

Electrical Engineer* 
NASA/ Johnson. Space Ce,nter 



Engineer 
« NASA/Langley Research Center 



Aerospace research . 
NASA/Lewis' Research Center 



Chief 

Office of "Environmental . , 
, Health 

NASA/Lewis Research 'Center 



c 



* NASA employees • names < taken from Minority PzpfCless other names from Black Con-* 
tx*ibutors^ and I ^rn Madly in Love With Ertgineer'png. ^ ' , 
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10.^ Heibert G. Epps 
Louisiana 



11. Diane M. Ford 



12. Joseph Fuller, Jr. 
Texas ' < 



"^University of Michigw^' 
Ph.D., radiation physics 
University of Michigan 
^Outstmdihg young Men in ' 
Amerioa ' * ' 
• 'Distinguished Young Black 
Amex^icans 

If 

B.S. , mathematids ^ 
' (departmental' honors) 
Fisk UniVM^sity 

Mathematics degree ' 
4 Alabama ;A. & M. University 



B, S. , physica arid- math 
Texas "^Southern University^ 
M.B.A. , University o£ . • 
Houston 



# Senior Programmer/Anal^t 
^ASA/ Johnson Sp6ce Center 



Mathematician 

.Science and Engineering Data 
Systems Laboratory 
NASA/Marshall Space Flight 
Center 

Assistant Executive Officer 
NASA/Headquarters 



13. Isaac T.'' Gilliam IV 
Arkansas 



B.S.| math'ematics 
•Howard Unive^rsity 
Distinguished Military 

Student 
nasals' Distinguished 
' , Service Ma^al ^ • 



/ 



Director 

Spaqe Shuttle Operatd)ns 
Dryden Flight Research* 
Center /NASA^ 



14. . YoXanda Scott George B.S., biolbgy 

Xavier Univer^sity 
M.S., biology, 
Atlanta University 



Cance^Research Assistant » 
Lawreface Livermore Labora- 
tory ' 



15. ,vMeredith Gourdine 
(1929- . ) ; 



16. James A. Harris 
Virginia 



Cra^rt A. Haynes 
Virginia 



B.S'., mathematics 

Virginia State College ' 

M.S., mathematics 

College of Willie and Mary 

M. S. A. , /information technology 

George Wshington Ufelversit^ ' 

B.S. ^ "physics • " » 
Virginia Statte Qollege ■ . 



Means of making high vol- 
, tage electricity from gas{ 
'invented "Incineraid," 

which^ reduces the pollution 

from incinerators 

Math and Data Analyst 
NASA/Langiey Research Center 



} 



Head, Spacecraft Power * 

Systems Section ^ ^ 
NASA/Langley Research Center 



18. ,Mlly.T. ,Hervey 
Texas ^ - , 
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GradiiattB of .Prai^-ie View 
A & M University ^ * 

Presidential Mddal of 
Freedom Award 

17'^ 



AST-Technical Management, 
: Engineer ittg and Development 
Directorate ^ . ^ 
tlASA*/ Johnson Space* Center 



19.' 'E'iAl Jackson 

* Maryland ' 

20.. ftary tt. Jackson 

* Virginia 



. 2%^ Zella N. Jaclcson 



22. Annglnetta Johnson 



23. 



• 24.. 



Peter Jones . 
Virginia \ * 



. Robert B. Lee III 
■Virginia 



Vance H. Marchbanksi 

i 



26. 



Dudley G, McConnell 



T 

\i ■ 



• 27. 



IzeUa Mitchell 
Alabama 



28. Walteti A, Payne, Jr. 



B. A. , mathematics and biolojgy 
Maryland State College 



B.S,. , mathematics and physical 
science, Hamptou^^hstitfute 
Covmmity' Leader*8 ctnd' p 
Noteworthy Amevioons 

B.S, mechanical engineering 
M.B.A. , production management 
Michigan State Oniveradty' . 

B.A., mathematics 
Texas ^Woraen'-s University ^ 
Who [a f^q in Arrm^can' 
Colleges and Universities * . 

B.S.^ electricar engineering 
fioward University 



B.S..,^^rfolk State College 
M.S., Mgineering physics 
University of Virginia 



Experiment Manager 
C-B' and Systems ' • 

NASAA^allops Flight Center 

Aerospace ^ngineer 
AST-rFluid. Mechanics 
NASA/Langley Research Center 



Engineer, Dow CH%iical, 
W^tern Division, 
Pittsburjg, California 



1 



V 



M. Sr* and Ph. p. , .mechanical . 
engineering ' ' ^ 

Case l^kstern Uiii^ersity 

B.S., math^aticd' 
Tennessee State University ^ 
Iflio^Q Wh0 in 'American 
Colleges and Universities. 



Engineer, 
NASA/ Johnson Space Center 



Aerospace Engineer 
Gdddard Sp^ce Flight 
Center /NASA 

Project Manager 

Straftospheric Ozone De- ' 
^ termination Project* 
, NASA/ Langley Research Centei 

Head Physician,^ Project 
Mercury, Chief of Environ- 
mental Health Services \/ith 
United Aircraft Corporation; 
inventions include a gas * 

.mask tester; a method to^ 
measure pilot fatigue} , . ' 

^design, of space suits and 
monitoring systems; ccJSJJ.ec- 
tion of medical information , 
on astronauts before and 
after space flights* 

• . . 

^Assistant Associate Admin- 
istrator for Applications' 

"NASA/Headquarter 3* 

*^Electrical Engineer , ' 

NASA/ Johnson Space Center 



J 



B.S., chemistry" 
American University 
M.S., physical chemistry , 
University 'Of Maryland 
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Chemist' * , ' 
' Lab for Extraterrestrial 
Physics. 
NASA/Goddard Space Flight 
. Center 



1 



29* • Lynwood P. Randofph B.S,, Virginia State* College 



Ph.D. 
Virginia 



5h.D, , physics * 
Howard University 



30. 



Robert Shumey * B.S,^ physics 

A & 'l State University 



2 Program Manager * , 

Advanced Electronic Mate-^ 
rials and Applied Mathe- 
matics" 
NA^ A/ Headquarters ^ 

-\ Man /System Engineer 
' NASA/Marshall Space Flight 
' Center . ' 



31. Earnest C« Smith 



% 



32. 



33. 



34. 
35. 



Rufus Stokes 
(1922- . ) 

3hhxi L. Tarplay 
North Carolina 



Robert H. Tooley 
Florida 



M.A., math / ' 
University of Arkansas 
^ NASA'^ Exceptional Service 
Hedal 



. B.S. (honors), electrical 
engineering ' • . 

' North Carolina A & T State 
University 

B.S., mathematics 
Florida A & M Universit 




Sarah Breedlove Walker 
(Madam C. J. Walker) 
(1869-1919) 



36. Ernest Wilkins, Jr. Graduated -college at 
\(1923- \ )' ' M.S. at 18, Ph.D. from 

' i the University of Chicago* 

at 19 



Aerospace Engineer t 
NASA/Marshall Space Flight 
Center 

y 

Invented an air purifica- 
tion device to 'deduce the 
gases ^ in smoke. 

Materials Consultant 
NASA/Goddard Space Fligh\ 
Center' 



'Electronic ,Engineer . 
NASA/Kennedy Space Center 

Made cosmetic products for 
Black women (included 
straightening conSb find a 
hair softener) ; was one of 
first Aipeirican women^o * 
become a millionaire by' 
^er own .skills. 

One of six Black scientists 
involved in the development 
of the first atomic bomb<. 
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OTHER INVENTIONS BY. BLACKS* 



Name 



Invention 
r-^ 



Allen, C. \\. 
Ashbourne,. A, P.. 



i 



Self-leveling table 

Process for preparing coconut for 
^^mestic use 

Biscuit-Butter * * ' 

Refinli^^^coniit oil 
Process of ^ treating coconut 



Bailey, L. C. 
Binga, C. _ 
Boone, Sarah 
Brooks, C. B. 
Burr, J. A. ' 
Butts, J. W. 
^4lle, A. L. 
Dorticus, C. J. 

Hawkins, J. 
Hunter, J. H* 
Jackson 1^ Augustus 
Johnson, D. 
Johnson t W. 
Leslie, F. W. 
Miles, A/ 
Murray, G. W. 
Puriy, W, / 
Purvis, William 



FoldingHfed 



7 



^ Street sprinkling apparatus 
Ironing board 
Street sweeper 
Lawn mower 
Luggage carrier 
Ice Cream mold 

'Machine for embos&ing phbtos 
Photographic, print wash 

Gridirpif. 4^0 

Portable weighing, scales^ 

Ice^Hi^ream^"^-, 

Grass receivers fot lawnmowers 
Egg beater 
Envelope seal* 
Elevator 
Cotton Chopper 
) Folding chair 

Machine for making paper bags 



Date 

November, 1898 

June, 1875 

November,. 1875 
July; 187j0 • ^ 
'August., 1877 . 

July, 1899 

July, 1879 

MaJi^l892' 

May., Ifi96 

February, 1899 

November, 1899, 

February, 1897 

April, 1895 . 
April, 1895 

March, 18^5 

November, 1896 

U832 

Jime, 1890 
J^ebrua?7, 1884 
September, 1897 
Octlljer, 1887 
June, 1894 
June, 1889 ^ 
'^884, ^ ' 



*Selected ftom The Negro ^Altnando,^ Third Edition (see Bibliography). 
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. , Ray;.L. P.- — 

I 

Standard, J« 

* Sweeting^ J. A. 
» 

White, J. .T. . 
Winters, "j. R. • 



Dust pan . 
Oil stove 
'Cigarette' rollgr^ 
Lem^, squjaezer 
Fire escape ladder 



\ 



August, 1894 
October, 1889' 
November, 
Dedtember, 1896' 
Audust, 1878 . 
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s - PREFACE 

> o ■ * , 

Hispanic Contributions to Science^ Medicine And - Technology , a compilation of'' 
historlca^^ and biographical data, can be^ used both tfo extend and enrich the tegu* 
lar curriculum and to strenghten cultural awareness, appreciation^ and pride, - Both 
goals may be met^when, for example, a^discussion of fhe "nervous sjfstem includes 
mention of t;he work of Nobei Laureate Ramon Y Cajal or when^ the contributions of 
Such prominent scientists as Juan Vucetich (firigerprint classification), Dr. Domingo 
, .Liotta (heart transplants) or Dr^ Luis Alvarez (hydrogen bubble chambers) are 
/described, ' , , * 

\f Hundreds of men and women are listed, amongHhem 6ome of the world's most prom- 
inent physicians and scientists. Classroom reclognition of. their many and impor- 
tant achievements — an acknowledgement that accomplishment kno\/s no racial or 
ethnic boundaries — can benefit both Hispanic and non-Hispanic students. 



ERIC 



27 Or 



20 



IMPORTANCE OP RE<?OC«IZING^^I»E; COm 
A HISTORY ,9ffVilSBmGiSCtlSm^ . , . . / 



MODERN HidPiS^c;: ^ja: 



Nobel- Prize Winners . . . . . . ...... . . . ; ^^ij;. 

. Hlspmifc-Afflerican Scientists of the 20th Centuty . . .% 

IfBdlcine/Biomedlcal Research . .... ^. ... . .\ 

Botany/Horticulture/Plant Pathology/Agriculture . . 
Biology /Microbiology /Parasitology/Zootogy . ; ; • 

Physics ^ ...... ^ ....... \ V 

. Chemistry/Biocheioistry/Cheoilcal Engineering • • • • 

Space Education • • • .\ 

^ PhysioJLx)gy/Netirophysiology/Cell Physiology • . . . 

Mathematics • • • • 

Pharmcology/Pharnady . ^ . . . . . 4. 

Invention .f ........ i .... 0 . . . 

Meteorology , . 

Volcanology/Tectonics \ . 

\ BJbbloglcalL Oceanography . ^ • • ^« 

A--S?)ciology- 0 . 

Anthropology . . . . .4 . . . . . ^ 

Psychology • • \ 

. Geology ^ ..... . ^ 

Edgineering/Electronics'/ Computers . . . ^ 

.f * t. ' . 

APPENDIX A Moslem and Jewish Scientists of Medieval 
Spain. • • • 4 



Circa 900-1200 . 
Circa 1200-1400 



APPENDIX D Hi£rpanlc-A3D)&rican Profeasora 



APPENDIX E jOther Hispanic Scientists and Their 
Contributions • • 



'31 
31 
41 

41 

43, 

43 
- - 46 
% 48 
50 
52 
- 56 
57' 
57 
58- 
58 
58 
59 
59 
59- 
« 5> 
59 
• 60 
60 



62 



APPENDIX, B Statistics Regarding the Representation 

. . of HispanicrAmeiricans in Science . 7' . •. ....... 

' ' * . ' - ' ■. ' ^ — 

APPiENDIX C Prdgrams Designed to Hefet the Health 
Service Needs of an^ Relieve the 'Health Worker 
Shortage Aniong Hispanlcs 




BtBLIOiGRAPH; 



•65 
66 

70 

' 72i 



A. 



29 



■3:0 



IMPORTANCE OF RECOGNIZING CONTRIBUTIONS OF HISPANtC* SCIENTISTS 



Heroes (examples, role models i those of whom it can be said "If he/she did i£, \ 
so can II") are especially important to minority studentsr 'seeking to change the 
patterns of the past, ^ Because little has been written—ror taught — about- the \ \ 
accomplishments of HispAnics, especially those in the fields, of science, medicine, 
and technology, students have not had the opportunity ^o Identify with Hispai^ic^ \ 
"heroes" in these areas-; ' . * , 

Achievement is not — and should never appear .to be — the sole province of* any pne \ 
group or culture. When limited vision is allowed to distort ^this reality, every- ^ 
one suffers. A knowledge and appreciation of the many and significant contribu- \ 
tions made by Hispanic scientists can — and should be — a part of the education of ^ 
all students, . 



^ A HISTORY OF HISPANIc' SCIENCE 



Hispanic science, whicfif has* roots in both Spain and the New World lands of Mexico, 
Central and South Amer'Ria, has, over the centuries, bom the stamp of many differ- 
ent cultures. " : * , 

■ / ■ - • ^ 

The^ cave dwellers of the Paleolithic .Era' (the time when humans first learned to'^ 
handle ana shape materials, to use fire, and to study the animals /and plants they 
encountered), showed a talent for biological observation; a trait\revealed in such 
remarkably accurate drawings of animals as. the well-preserved paintings of ^standing 
and squatting bison at Altamira, Spain. Pointed in ^red^ahd outlined '^in black, 
these. pictures were the work of a people who took great* pains to mix their colors 
^properly. they used 6oot to make black paint, and iron for the red and* yellow 
colors. Their paints were stored in tones (especially skulls) then mixed with, 
water and applied 'to the cave walls with fingers and brushes. 

Inlloman Times^ Lucius* Comilius Balbus, a mathematician bom in Cadiz .(a city 
funded by the Phoenicians) .during the early first century B.C., became Caesar's 
chief engineer and l^ter,'a prominent government official. 



Froit the fourth ^ientury until the days of the Moorish invasion, the expansion of 
the Romax> Empire and the- spread of Christianity impeded the progress of* science. ^ 
"The need to%conform to established belief or face a charge of heresy, and the 
tendency to limit the practice of science to churchmen, combined to maljce this an 
era of scientific stagnation* ... 

Msidore of Seville was perhaps the best known Spanish scholar of the early Middle 
A^es;-^a time when the study of natural phenomena was ^considered by many Church 
authorities to be an affront to God; His often credulous Etymologi^ae', a ?0 vol*- 
ume encyclopedia of the. arts and sciences which salvaged much of ;t|>fe learning of 



^Hispanic refers to a person of Mexican, Puerto Rican, Cuban; J[:entral or Soyth 
American, or other Spanish culture or-origin, regardless of race or country of 
birtli. ' ' ' ' 31 ' . 
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the Greeks, U*a8 one of th^*most influent!^ works of the 'time, (Strangely, he 
declared *the reading, of heathen feooks a heresy because he believed an increase 
in learping me^t a corresponding increase in the of pride.) In an era 
whea^the church wafe, just coming to terms with the popular science of ast;:ology,_ 
Isidore accepted man% of its tenets. He distinguished, however, between natural 
^astrology (in* which the i6oon influenced plant and animal life and controlled the 
hwmours of man) and superstitious astrology (which dealt with' predictions and 
prophesies); ^ , ^ ' * - 

Early in the 8th century A.D. , the conquering Moors entered Spain, Is^ringing^ 
>with th^em knowledge of "^Arabic, Hindu, and some Greek science. For several cen- 
^turies Spanish science wa9. to reflect the contributions of three widely diver- 
gent cultures—Moslem, Christian and Jewish. , ' ' ^ 

The ninth and ICXth centuries saw the creation of a remarkable and distinctive 
Arabic civilization in Spain and a stage of development unequalled t^^n— or for 
many centuries later~in Christian Europe. Cpr'dova, the seat of the Moorish 
govetninent^'had at its height for example, some 200,000 homes and miles of paved 
and lighted streets. The Emirs (rulers) of Cordova tecame, as had their prede- 
cessors in Asia, patrons of learning. Thanks to their influence, Spain* be dame a^ 
wealthy, enlightened country.^ Xoving luxury, the Spaniards encouragejd the 
making of - rich leathers and fine swords; the raising of Arabi'an horses; and the 
development of such nej^T5i3u^ries as silkweaving, glass and paper making, and 
enameling. Silver was mined ab Jaen; pearls found* at Catalonia; and coral 
^akfen from along the Undalu^an boast. The Persian garden (now reflected in 
the typical Spanish gi^rden) was introduced, as were the exotic semi-tropical 
fruitsV vegetables, plairtsy'^d trees whose growth was made possible by new 
irrigation tecnnJLques. , , . 

At first the fatalism inherent in the Moslems^^ faith inhibited the pursuit of 
scient^ic studies unrelated to* manufacturing or agricultural procedures. The 
Spanish Jews' involvements in pur^e 'science spurred the Arabs' inures t; however, 
and because contact with the Jews was not as limited as ^as that with the 
Christians, they were soon on the way tjo^what: has been called the golden age 
of Moorish science. . • 

That age was indeed a golden time, a period when a single library contained ^ 
over 600,000 volumes; when 400 camels^ were required to transport the boojcs of . 
a prominent doctor; and when' a wealthy man might donate upwards of 200i000 
pieces of gold. to found a college (Sedgewlck & Tyler). ' Cordova became the cen- 
ter of scientific investigation with' medical knowledge, in particular, being 
much sought after. It was here, too, that veterinary surgery first bectoe a 
full-fledged science. ' ^ ' 

Botany7-i>harmacy, astronomy,* alchemy, metallurgy, horticulture, and abori- ' 
culture were among thj popular studies of the time# Algebra and other mathe- 
maticis: were put to practical uses. A mariner's compass was invented. The 
Giralda, the first observatory in Europe, was built in Seville; astronomy then 
bee^e so popular that rich students were soon building private nh f ^ firvator iea 
for ^heir own use. ^ ^ 

Because pilgrimages to Mecca were a religi&us duty for the devout Moslems, 
travel, .with stops at the major cities of the time, became commonplace. On 
these joupieys, scientists visited their colleagues in other areas, copied 

• V • . 
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manuscripts, and discussed new ^discjoveries. As all spoke the same language/ 
their knowledge soon spread throughout the empire, (From there it tr«Vgl:led 
to France and Italy, the low countries; Scotland, and England), / 

The Jews*, many of wliom spoke the Moors' language, shared in this scientific 
exchange. Unhampered by the Christian religious restrictions regarding dealings 
with infidels, they found the whole of Arabic literature available for their use. 

Most, Christians of this period, in- keeping 'with the teachings of their church, 
saw the world and its contents as finite and subject to the inevitable destruc- 
tion awaiting all things mortal, an attitude incondyclve to scientific research.. 
Curiosity and heresy were too closely related for comfort and many regarded 
science as a tool of the oppressors. The sciences of astrology and alchemy 
were practiced, however. One o£ the best known Christian astrologers and chem- 
ists of the^ time was Hugh of Santalla who woi:ked under the patronage of Michael, 
Bishop of Taragona. Hia writings included the earliest Latin version of ^n 
alche^my text, work on g^omancy, and two treatise^s on spatulamancy. 

In bringing scientific knowledge to Christian Spain, the Jews again took the 
lead. Well-educated, with a fluent comm^d of language, they worked in groups 
^of three or more to translate the writings of the Arabs. Arabic was rendered 
first into the vernacular or Hebrew, then into Lat;in, therf into popular liter- 
ary form. Many technical terms could not be translated and so the language of 
the Medieval Latins (and by extwsion, today's English^ was enriched with such 
astronomical arid mathematical terms as azure, aero, zenith, cipher, azimuth, 
algebra, and nadir. The 10th through' 12th centuries were a high period of 
Jewish learning in Spain and their works, whether orig^al or translated from 
the Arabic, greatly iiifluenced the^ directions taken -by Western thought. • (A' 
list of the grea£ Jewish and Moslem scient^ists who were residing in Spain, circa 
900rl200 a.d. and who helped direc4;^the course t)f Hispanic science is included 
in Appendix A) . - * 

As Moslein control weakened (a trends whirh could be seen by the end of the 11th 
century, though Moorish scientists would be a pai^t of Spanish history for years 
to come) and the Jews became ever more isolated from the mainstream of Hispanic 
life, Spain and its ♦science grew increasingly western in orientation. 

Alfonso X of Castile (1221-1287), whi2f not the most successful of Spanish mon- 
archs^ was so noted for his scholarship, encouragement of learning, contribu- 
tions to law, po6try*, and the recording of history and commentaries on alchemy, 
that he became known as Alf onso ,el Sabid (the V^se). -The revised- planetary 
tables he ordered prepared (based on the Ptolemaic view of the universe and 
known as the Alfonslne Tables) were the best available for the next three cen- 
turies. He is also reniembered for commenting during their preparation that had 
God sought his adVice during the days of creation, he would have recommended a 
simpler design for the universe. Several centuries later a moon crater — 
"Alphonsus" — was named in his honor. ' ^ ^ 

Amald of Villanoya (123'5-1311) , an alchemist, was apparently the" first person, 
to notice that wood burning in a place where tl^e v^entilation was- poor gave off 
toxic fumes. He thus,. effectively, discovered carbon monoxide, and was the' 
first to prepare pure alcohol. He was also one of the earliest proj^onents pf 
the Hippocratic method of observing and recording disease symptoms. * A 'believer 
;in astrological alchemy, he thought the seven planets* controlled the seven 
metals, a^ the^ did the organs of the human body. 



Peter Gallegb (1236-1267), prominent churchman and first bishop of Cartagena 
(l250*-67)p translated Aristotelian - zoology f rc5m an Arabic abridgement, 

Alphoriso of Cordova > a physician (circ^ 1340), was one of the first persons to 
dlstijxgulsh between ordinary "boils and abscesses and those resulting from the 
plague. He wrot^ a well-known book on fehe plague of 1348, ' * r 

The False Gerber (circa 1300), believed^ to be a Spaniard, was the first to de- 
cribe Sulfuric acid, the most important che^iical, used .today. That discovery 
(along with that of others strong acids) was tlfe" greatest, chepiical achievement 
of medieval times,. It made possible , chemical changes not chtoged wi^h vinegar, 
the^ strongest acid previously known, (One or tWo Arabic s'chplars^'were also known 
as "GerVer" and they were also confused 'wit;}i a f^ous alchemist of that name,)^ 
(A list of th^ famous Moslem and Jewislx scientists residing in Spain circa 1200- 
1400 A.D, is included in Appendix A,) . , ' • ' ' 

The Renaissance years ' (1450-1600) were a time bf revolt againsjt the ideas of 
the Middle Ages, especially ^ those showii^ the influence of such Arabic scholars 
.as Avlcenna and Averroes (see Appeijdix A7, Unlike their Medieval counterparts 
who often displayed a fear of novelty, the scientists^ of hhe: R^naissatvce sought 
thie imusual, the revolutionary. They were, in/a sense, dilettantes, studying 
science for ^ts own sake. As an avocation, science conferred great pre8,tige 
but in those years Cand in most of the century to follow)' "working for a lining" 
was regarded' as beneath the dignity of the educated aristoctati Physicians, 
even eminent ones, were generally poOrly paid men of* modest social backgrounds,* 
men engaged in a profession tainted by Judaism. , Ranked even lower on the social 
scale were those in the manual trades of surgery -and chemistr^«* There were no 
oixtstanding names in physics or pure math, studies frowned upon by the educa-' 
tors of that era. This was a time of exploration and conquest (made to spread 
the gospel and fill the royal treasuries)*, and the beginning of the modeihi Cor 
lonial age; a time .wfeeri the sciences necess^y £ot taking ancl developing new 
lands (botany, geography metallurgy, medicine^^ map-making aid .navigation) came 
into prominence; a time when Spain became the first of the great World powers, 

I-t was also, unfortunately, a tim^ of persecution; the time of;*the Inquisition 
and of Calvin; a time when new and foreign books — and ideajs. — wet,e banned by the 
Church; when Spanish students were forbidden to attend the Universities of other 
countries, • * « ' ' 

The exploits iffd , conquests of the great navig^ator^s, and 'explprers, their dis- 
•coveries of new, lands and new wealth, and their Harsh treatment of the Indians 
are well-dbcumented. Less well-known are tih6 ^scientific and medical discover- » 
ies Jhat werd 'a natural outgrowth of the age of- exploration,- . ^ 

During his first crossifig of the Atlantic^ Columbus (a Genoes^)^, with .the' aid 
of hi^ Spanisl^ crew, redigcc^rered declination, the angular difference in di- 
rection between true north an4 magnetic north,- His observations (further ones J 
were made when ret\irning from his second voyage)' p repp te^ new studies of ter- 
restrial magnetism and in 1525 Felipe (^iiillen,* a Seville*- pharmacist, built a \ 
combination siihdiaL-compas^ with which to measure declination (.the first of \ 
many.. such devices, few of which were truly stjccessful) , * \ 

Diego Alvarez Chanca , court physician to Ferdinand and Isabella^ of Spain', was 
one of those who joij^ed Columbus on' his second voyage to J:he NeJ?^ World,' He is 



'. ^ - •■' , '. 

credited with 8avir% the lives of Columbus and ^several others who weif? stricken 
.with malaria-, the author of a rather .remarkable account of the New World that 
,he observed during, his three moptK stay, Chanca also chose t?hB location o\ the 
first, permanent settlement (Isabella, Haiti) and wrote a study of <the treatment 
of pleurisy. Another physician involved in the care of ^Columbus ' men was»Rodrigo 
Riiiz Diaz De Isla , who treated them f<pr syphilis upon their retjurn,^ Syphilis 

• and'pellegra, which diagiosed as resulting, from a diet ^centered too h^avily*^ 
x>n com, {two diseases previously unknown in^Europe) were first seen among Co- 

- lumbus' crew. ( Caspar Casal . (1679-175^, who. has been called the' Spanish Hip- 
pocrates, was the first physician to fully despribe pellegra, a condition^ he 
called mal de la^rosa. To this day, pellegral lesions' ori the back of the neclK* ^ 
are called CasaJ^'s collar or necklace.) * u ^ 

Don Martin F. «>DeEnrico .(b. Seville circa^lASO, d.^ 1519) , navigator , authori of 
"books on geography and founder of the city of Santa-^Marfa, Stv Domingo, isvre- 
4 membered as the man wha, at the Isthmus Af Panama, .first noted *the differet^e in 
-^the levels of the Atlantic and Pacific Oceans. *, - ^ ^ , 

Among ttie early Spanish vis^,tors' to the Americas were 6otanists, naturalist's, 
and geographers interested in studying the New World. " ~ 

^Nicolas Monardes (b. Seville 1507, d. circa 1578), a botanist f)h^sician and 
\uthor', • recorded some of the earliest botanical and zoological descriptions of 
the West and East, Indies and* acclimatized a njicaber of American plants in S^ikrille.t 
(The botanicfld genus Monarda in the Linnaeus'' class of .Diandria is named for him^) 

Josg De Acosta (1539-1600) st)ent the years from^ 1570 ,to 1588 as a missionary^ in 
'Peru. Among his books\^as one describing the plants and animals, of P^ru akd 
Mexico. Known^as the Pliny of the^New World, he was' the^ first'person tov^e- 
scribe the s3nnptoms of Mountain Sickness (Acosta 'e Disease); the discoverer of 
a simplified- modification of the amalgamation process .used in silver inining; 
and the developer of 6 system, of ^plant and animal classification. ( Ba'rtolme de 
Medina is credited with first using meroury to extract silver;. Juan Qap^lJLna'" 
with the invent i6n of capellina, whicjar made possible the recovery of the iftrcury 
used in Medina's process; Tan^i Crist/feal Irango » with the invention of a hydrau- 
lic pump used in mining.) «. ( . • ^ . 

Another missionary who traveled in ^er,u and Mexipo, Fray. Antonio Vasquez De 
gspinosa <1570-1630), is remembep&d^^f or his books^^ on his travels and on th^^ 
West Indies,* and for describing the preparation of , mercury- flrom cinnabar. Wm 

GonzJfo Fernandez De Qviedo Y Vald^s -^b. Madrid" 1478, d. 1537) w>s the author 
of the first natural history of America, the ^Histovia General Y Natural De-Las 
IndCas Oobidentales; 'a book in which h^ described a wide vamety^ of mammals, 
edible and medicinal plants and birtls. , • 

• - • ' . . • ■ ' ^ ■ / < . ' 

Juan Diez Freile . theNfirst mathematician in the 'Americas, wrote the first^book 
Qf accounting published there,* while Diego Garcia de Palacios wrote the first' 
New World book on nav§^ construction and navigatipn, and Pedro Paz, the first 
general arithmetic text.. ^ J!' - 

Pedro Barba (1608-1671) a physician, wrote^ tlie first treatise on 'chicona bark 
and its, uses in the treatm^jai^ of malaria. ' (L4ter^ Bernado Antonio Gomes isolated 
quinine.) Francisco Braco (i6th century) wrote the first Spanish language medi- 
cal book published (£570) in* the Am^tibas. It included the first description' of 
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tabardillo (Mexican or Spanish typhus) • An earlier ^7ork (written in 1500 

In Nahuatli the? language of the Aztecs) resulted from the efforts of Martin • ' 

De La €ruz. ^ * ' ^ ^ ^ 

The teaching of medicine came to Mexico" in 1525, In 1551, the University o^f . 
Mexico opened* and in 1580, a Chair of Medicine was established, Pedro l^opez, 
the medical school's first graduate, founded a leper hospital in St. Lazarus, 
the first doctor in Puerto ^ico7(one Villalobos^ came to •t;hat Island,, then 
called Borlfiken, in 1510^ The first New World hospital opened in Santd Domingo* 
in 1503 and. In 15.23, a hospital for Indians sufferinTg frop^ diseases introduced 
\ by the Spaniards was built, ' , 

<- * • ■'^ * 

Alvarb Alonso Barba (1590- ? ) , a priest and metallurgist, went to South ^ 
America circa 1609 and settled in Lepas, Peiju in 1617. He described the amal- 
gamation process used in the mines of Potorsi; wrote a detailed' account of the 
ores and metals of South Ameglca; described the generation of metals; discovered 
a process for extracting gold; silver, and jcopper by boiling with a salt solu- 
tion, and mercury in a copper kettle"; and ilSscribed the extraction of these 
metals by fusioa, , ' 

Don Carlos De Slglienza (b, Mexico City 1645, d. 1700) was one df the first ''^^ 
prominent scientists born .in the New World, A Jesuit priest and astronomer, 
-he taught mathematics and astronomy at the^ University of Mexico, wrote books 
on astronomy and studied the comet of 1680. i 

' Leo Afrlcanus (b. Granada circa 1494, d. circa 1552) was a Spaniard whose ex- 
ploratibns took him far from the Americas, He traveled extensively In Africa 
and on* one, trip ascended the Nile from Cairo to Assuan, There, he was captured 
by pirates' and sent to Rome where .he was converted to Christianity. His 

• Deeorittione dell ^Africa was for many years the only source of knowledge about ' 
the Su^Jan and, until the 19th century, the primary source of what was known 
about- Islam. 

Francis.co Diaz (1550-1646), personal physician to* Phillip II, and teacher of 
philosophy at* the Alcala Me Henares, traveled in yet another direction— to the 
Phillipines in 1632 and later, tcf China, He Is bel&t {cnown, however, as ^ the 
founder of the medical specialty of urology and for his publicat;Lons on kidney, 
bladder, and urethral diseases. 

Perhaps the best known Spanish -physician of Renaissance times was iMlchael 
(Miguel) Servetus (Servet> Serveto ) (b. Navarre 1511, d. 1553). A tormented 
man whose religious views were consicj^red heretical by both Catholics and Cal- 
vinisms, he was, first and foremost^ a classical scholar. He injected' his 
scientific ideas into his religious books, some bf which 'were hard to distin- 
guish from his theplogy. Believing that the blood carried with Xt the divine 
spirit^ he decided^ that knowledge &f the soul was dependent on knowledge of the 
flow of blood .throjigh the* body. - His studiea\ed him to discover the lesser or 
pulmonary circulation of blood and the purification of blood by the lungs. He. 
explained digestion as a source of ^nlmal heat and was one of the first p'eople 
to teach that the venous and arterial systems connected outside the heart. 
These 'ideas and discoveries were burTed among his religious writings and thus 
^remained, little known, understood, or accepted. The bulk of his writings, 
particularly his rejection of the trinity and opposition to infant bap^sm, 
were all too well-known however^ and led to his condemnation by botj^ the In- 



qulsitlon and Calvin, He escaped the clutches" of the forbier only * to be cap-) 
tared 'and burned at the ^take on the order of the latterl (' 

Other notable Spanish scientists ojf this period were: ^' . 

rSndrgs De Laguna (b. 1499, d. ? ); anatomist and personal physician to Charles 
V; he gave the first description of the ileo-cecal valvule, 

* . *• 

Juan Almenar (flourished 1490); author of one of the earliest extant descrip- 
tions of syphilis and advocate of the mercury treatment for this disease. 

Juan Bautista Herrara^(1530-1597) a nntod ^,a^^ho^.a^^,.^o., architect, and trans- 
lator who founded the Madrid Acadefliy of Mathematics, verified maps of 'India and • 
America, furthered the knowledge of Arabic math in Spain, and was in charge of 
the construction of the Escurial- Palace and the bridge at Segovia. 

Juan Andrgs (flourished 15th-century), Was ti«<e^author of a math book and a • 
noteworthy description of finger symbolism. # • 

• • . - * ' ' 

Luis Vives (1492-1540), was a famous advocate, of advanced educational^theories 
(including active participation by students in the learning process, physical ' 
' training and activity, and education, for 'women) , international peace and curing 
poverty, and wrote the first modern treatise on gsychology. ^ 

' Jyan Pablo Bonet (b. Aragon 1575, d. circa 1630), a physician who devised a 
method of teaching the deaf and mute to speak and. communicate with finger spell- 
ing and who-' authored an alphabet for their use. 

Francisco Solano 'Pe Lucques (1685-1736) , physician and author who'wZ'the first 
westeip doctor to insist on the use of the pulgT in prognosis and who described 
three' types of pulse. * » . ^ ' 

Josg Quer Y Martinez (1(595-1764), a botanist and physician , who traveled exten- . 
slvely throughout Spain, Italy,, and Africa and made studies of the plants native 
to 'those countries. The founder of Madrid's Botanical Garden and head of 'sev- 
eral sclAtific expeditions, he authored one of the first published works on 
Spanish ^ants." , . 

- » 

The Indians of "the New World—the Incas, Aztecs, and Mayans— were^also notable 
for their scientific achievements. ' 

The Inca empire of Peru resulted from the union df many previously 'independent' 
-l:ribes. Political maneuvering and frequently, force. Were used by the Incas to 
organize these tribes into a nation '±a which land management (terraclnjg pf , 
iBountainsides and digging of canals for irrigation) and food production resulted 
from jpint effort. Although no new techniques were introduced, a surplus of 
food resulted and hunger was jjnknown; The rulers, kept in luxury by the labors 
of their people, then^had' the time and inclination to indulge .in Intellectual 
pursuits. ^ ^ . . 

Architecture, me talwork (used for Ornamentation, not'to<ks); astiforiomy (a study 
which led to accurate calendars and the belief that ^the k\m^ moon, and stars 
were divine), math (including the use of knotted quipas or stririgs^br record 
keeping) and the techniques of warfare were among their stientific accomplish- 



ments,- Medical technique's included the use of c^alne as an ane&^etic^, espe- 
cially when amputations were performed^ This was done as early as the first 
millennium B,*C, , some 2500 years before the Europeans learned of the practice 
and nearly 2900 years before they adopted it. 

Inca Rocca, the fifth or sixth :king of this remarkably advanced nation, was per- 
haps the most notable of these rulers. An ambitious leider, whose plans for 
territorial^ expansion included the conquest of 'neighboring tribes, he faced and . 
sooa~8olVed the problem of how to send his, warriors over steep mountain slopes^'C 
and dangerously torrential rivers. His soluUon^was to design the s<^inging 
bridges for which he and* his nation became famous. Woven of osiers or willow 
strands braided together in 3's, then 9's, then 27 's, with sides and railings - 
fastened from high spot to high spot across the^ ravines and gorges, these 
bridges were wide enough to allow two or three men to walk^ide J)y side and ao 
impressive that many of the tribespeopj^he planned to conquer came voluntarily 
under his rule. (Today the highest r^fl|L itrnrhe world— high point, 48^0.5 
meters — can be found in these mountaiflB^TOesigned by Henry Deiggs, this line ^ 

The Aztecs of Mexico were also noted for their scientific and medical knowledge, 
as ^re the Mayans. Among the" Aatecs, the use of anesthesia was known and the 
medicinal proper tie^.-^f-vetrious herbs classified. Sarsaparilla was used as a 
diuretic, in the treatment of kidney ailments and rubber as plasters for rheu- 
matism and pleurisy vic'tims. Ceramic f tjpres dating back^ to the first ml^llen- 
.nium TS.C. Indicate the use^f Caesarean delivery techniques. ^ ' ^ 

Hieroglyphic and pictographic recordings of current events were made by paintirig* 
on both sides of long strips (approximately 6" wide and up to 34* long) of 
amatl paper (made from the maguey cactus) or hide, cbited thinly with lime. . 
These same people also developed the math^atical concept of zero. 

Though unfamiliar with the wheel, the Aztecs built ^r^at temples and E^i^amids 
and, on an island in Lake TexcocS^ which h|^ been 'enlarged by* a system of 
drainage canals, the fabu^-ous lake^city of TenochtitlSn was built. Protected 
from invaders by the use of dpB:w bridges, some 300,000 people lived there and 
boats were used for house-to-house travel*; (Recent arch^olcittical "findings have 
revealed that some 500 years ago another Indian tribe, presumably the Mollo 
descendents of the Tiahuanaco people /"o^ Brazil, based their Architecture on the 
trapezoid. There .la speculation that'*^tl\e use of this most unusual shape may 
have been the result of a rare geometric conception.) 

These people, who made decorative use of gold, silver,. and precious jewels^ are 
best known for the accuracy of their astronomical observations and their carding 
of^he sunstone (calendar' stone), which recorded the cyclic movements, of .celes- 
/ftol bodies and made possible *the prediction of eclipse| tod other events. Among 
its markings, based on^^a 365 day year, were ones showlAg the 18-year, eclipse 
cycle of the moon, the numfcer of days in the synodic "years'* of Mars' and Venus 
and the JL9 year period^ in which the phases of the moon will occim/dn the same . 
days of the year. (A second calendar, the "tzolkin", was used for religious ^ 
purposes ^fnd was based on numerical rather than astronomical calculations*) 

.The Mayan's calendar *w^s even more accurate tharx thajt of the Aztecs. Five 
hundred years before the Romans devised tYi^ same solution, the Mayans added an^ 
extra day every four years and thus created a leap year. The;Lr system of num- - 
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, bers||jifcpne 0f the most. remarkable ever invented; with only three figure8~a 
Mot,^^8troKe, and an oval — they^ could write numbers of ai>y size. At their 
•Caracol (observatory) A Chichen Itza (in .Mexico) , alignments made along pas- 
sages cut. in the walls allowed observers to plot >the position of heavenly bodies 
against the passage's edge.' V^* - ' / ^ 



Theitf ^ramtiis, built over 1000. years before the birth of Christ, reveal the 
amazing extent of their engineering s)eills. These ^adv^anced ^civil-i2^itions~sb 
reminiscent of the early . Egyptians that some researchers believe they myst 
on ce^ have been in contact — are an 'important part of the^ history of' Hispanic 
culture-- and science-. ' , 

■ ■ •• ■ * 

Froiii 1700 to 1900, Hispanic science in both tn^ ol^and new worlds made, great 
atrides. Among the besjt known sciertti^ts of- Sp^in durtog ^hose years were; 

Pedro Virgili (169^9-1776), a' surgeon atra~-^atomi€t, fbuc^ded the" Navy Surgical 
Colleges at Cadiz and Barcelona and- is remdmbef^d fqy^ performing a tracheotomv 
on a /#&tient suffering from quinsy. VI ' - ^ ^ ' . ' * ^ 

Antonio De Gimbemat (1734-1816), a ^urgeoh^and anat:omist>i orig^ated -the * 
spinal method for operat^n^for crural hernia and, in i76fi, demonstrated the* 
.Lacunar Ligament (-still Ri;iown as Glmbemat's Lig^ent) . ^ 

Antonio Jos€-Cavanilles (1745-1804), the botanist vho beeame the director of 
the Roy-^1 Botanical Gardens at lladrid and, under the commission of ,th^ king, 
^ studied tl^^plants l^nd natural history pf Spain; wrgte many l)ooks^ d^cribed 
numerous new plants; and was a proponent of thd Linnaeaa. system of^b^any. 

Mariano Lagascar 0PW6-1839), a biSIPanist and author , *direc ted the Botanical 
Gardens-of Madrid; taught^ at .thfe University ''of Madrid; made (in 1803) an e^-. 
pedition to classify Spanish flora; and discoA^ered a species of qadb^^ lichen 
used to prepare litmus pdpfr. ' ^ ' " ^ e 

Au ^ustln De Betancourt Y Molina (b/*^ , d. 1824), Spanish engineer and inven- 
tor in the service of Russia,, founded "thatgjjpuntry^s engine;ar corps and a high^ 
' school for exact science; studied the elasticity of saturated wajter vapof^was 
ftie first to experiment with' the elasticity of other>^ vapors (i.e.^^ alcohol vapor)'; 
calculated 'the steam pressure curve of ^ water fi?pm 0**-l35** C. (with Bieguet);' 
invented a telegraphxj and built an earth windlass (capstan) -whose cable was 
wound several times around two drums equipped with screw-shaped rouyl timbers. 



M^uel Garcia (1805-1906) , a miisic educator (was Jenny LindT*ie§cher) and in- 
ventor who, in researching the physiology of 'the voice,' invented the laryngo- 
scope to examine the larynxes of his pupils and thus laid ^ th% foundation for* 
the modem medical ^tudy of the larynx. ^ - * 

Jajme Ferran Clua .41849^1929) , founder -of the^ Bacteriology Institute of Bar- 
celona and student of cholera and immunization, acjiieved fame by liwnunizing j 
against cholera in^man (some 50,000 in Valencia, 1881-^85^) and advocating Similar 
treatment for other liis^^^es, ' > 

Carlos Ibanez de Ibero (1825-1891), Barcelona, geodeslst who directed the Geo- 
graphic and Statistic Institute of Europe, servel^Ss president of the Inter- 
national Commission on Weighte and Measures from 1872 to 1891, and^ecognized 
the geodetic^j^mction of North Africa to Europe. , • ^ , ^ 



Sptoigh scientists known for their work. in the New World" during this eta .in- 
clude: , • ^ 

Antonio De Dlloa (171fr-1795) wa3 a member of the French Academy of Sciences' 
expedition to Peru tc^ measure the degree of meridian at the equator arid founded 
an. observatory at Cadiz. 

• Jos^ Celestino Mutis (1731*1808) , botanist sent to New Granada (Colombia) in 
1760 who collected and studied , plants and was the first to distinguish among, 
various species of cinchona, • ' ^ " ' 



- Fgllx De Azara (1746-1811), a naturalist and military engineer who,*setit to 
settle a Spanish-Portugese border dispute in South America in 1781, remained 
for 20 years; collected geographical* data; wrote a"'study of the natural history 
of Paraguay; and became probably the first and most thorough of South American 
naturalists and students of animal life, ■ ' 

Don Fausto d'Elhuyar (1755-1833), a mineralogist who, after analyzing (with his 
older. brother) the mineral Wolframite '(found in a tin mine) and succeeded in 
isolating from it the new metal^ Wolfram (tungsten), was made director of the 
mines'" of Mexicb. ^ ' ' ' * , 

AndrSs Manner Del Rio (1764-1849), a mineralogist who, in 1794, Vas sent to 
Metxico City to be a professor at the School of Mines established'iy Elhuyar 
and, in 1801, discpvered a new metai, erythronium (vanaditim) , in lead ore. 
Convinced by other scientists that it was really chromium, he gave up- his claim 
to the discovery* (Itjjj/as later "rediscovered^ by SefstrSm), 

A numl^er* of New World scientists came into prominence during these years. In- 
cluded among them were: ^' 



Juan Ignaclo Molina (b. Guaracalen, Chile *1740, d. ? ), a-^turalist and priest, 
founded a library at Talca, Chile; studied the natural resources of c<^ile; wrote 
historical, geographical, and botanical work; ^and for whom were named several 
genera of plants and a town in Chile, 

Jose Antonio Alzate Y Ramiriz (1738-1799), Mexican astronomer, geographer, and 
, priest directed scientific missions for both the government -and the Roman Cath- 
olic church; founded the Diarig LitePorio (newspaper) in 1768; made extensive 
maps of Mexico; and wrote on suc^_^subjects as astronomy, physics, metallurgy, 
silk growing, and the use of ammonia against gases in mines, 

Francisco Antonio Zea (1770-1822), Colombian naturalist and politician, made 
scientific explorations with Jos6 Muttis; became a professor of natural science 
and director of the Royal Botanical Garden in Madrid; returned to South Ame^rica 
in 1814, and fought there with Bolivar against Spain; served as vice president* . 
of -Gran Coldmbia and minister' to England; and authored scientific treatises and 
a history of Colombia. 

Josfe Hipolito Uhanue (1758-1833) , Chile-bom scientist and leader, helped found 
the anatomy teaching amphitheater at Lima, Peru; advocated the use of vaccina- 
tion; worked for cleaner streets, better schools, and Improved irrigation and 
mining Mthods; wrote the famous The Climate of Lima; founded the San Fernando 
School pf Medicine;^ and-, after becoming involved in the political upheaval of 
Peru, enlarged as one of its greatest leaders, ^ 



Juan Vucetlch t Argentine creator of a fingerprint classification system con- 
taining a million possible WlilsW^ubgrpupsi is credited wit^i setting up the 
first police ^fingerprint, identification department in lla Plata in 1891 and with 
nakjtng possible ^he/firs'E known uSe of fingerprint identification at the scene 
of a ci^e in 1892 • (Hip system is still used*— alone or in combination with 
others— in nany coun trie's of the world). • /' ^' 

Juan Guiteras (1852-1925), Cuban physician who served as a yellow fever expert 
in the epidemics starting in 1881, bec'ame director; of Public Health in Cuba, 
mid a member of the --Yellow^ Fever Commission of the International Health Board^, 
(Ro^^e|eller Foundation); discbvered »f ilario Bancroft! in the U. ?. and uncinaria 
In Cuba and verified the cause of Yellow Fever independently of , Major Walter ' 
Reed's army board in 1901 • * ^ ' ^ ' 

BenlRno Septien Y Bustamente , invented a surveyor's level; Sllvestre Diaz^de 1^ 
Vfig§, the father of the mqdertf rubber industry; Francisco Estrada , invented an 
electric dynamo motor; Dr, Luis Jose Montana , known tor his methods of medical 
investigation and observation; and Dr, Artur Hanna ; who founded the French Hos- 
piizal in New' York in ISOO; ' ' . ' * 




MODERN HISPANIC SCIEl^TISTS 

Nobel Prize-winners. ^ 

Five men of Hispanic heritage have won the Nobel Prize for their contributions 
to science and medicine, three in the category of medicine ^and.phySlolqgy, one ^ 
in ^chemistry, and one in physics. ^ , " 

The earliest of these was Santiago Ram6n Y Cajal (18^2-1934) who received* the^. 
Nobel Prize in Medicine and Physiology in 1906 for his efforts (using his im- 
proved methods of cellular staining) in working out the connections Of the cells 
in the grey matter of the brain and spinal^ cord {demonstrating tbe system's 
conqJlexities) J in (^etermlning the structure of the eye's retina, an<J establish- 
ing the neuron theory which stated that the nervous system was made entirely of 
nerve cells and their processes/ Born in Petilla, .a village i.n this Pyrenees,' 
Cajal -(the son of a "surgeon ^of the second class"), Cajal was considered back- 
wards while in school, and was apprenticed first* to a barber, then to a shoe- - 
maker. Thanks to his father's tutoring, he was finally able to study medicine, 
graduating f-rom the, University of Zaragoza'ih 1873 and^ taking his medical de- 
gree from the University of Madrid* After his compulsory Army service in Cuba, 
he became a demonstrator and professor af anatomy at Zaragoza; h^d. the, Ch^ir 
of Anatomy at Valencia (where he did research in bacteriology and serology); 
then, 'turning to his major field, histology,- held the Chair in thaf subject at 
Barcelona. In addition to his work which lead^to the Nobel Prize, 'he authored 
jvumerous, highly-acclaimed articles and books on the nervous system,, and a num- 
ber of popular essays, including a treatise on -color photography^ V 

/ArgentinaTbom physician and physiolagist, Bertiado Alberto Hons s^y (1887^,^^ J,* 
the first Latin-American Nobel Prize winner, received that ^hon<Jr^ the category 
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of Medicine and Physiology in 1947 • His award-winning research led to dis- 
coveries of the crucial functions of the pituitary gland in the body, espe- 
cially- its effect on the course of sugar metabolism Cdemonstrating that a hor- 
mone aecreted by the pituitary, prevented the metabolism of sugar and that in- ? :[ 
' jections of pituitary extract indubed symptoms of diabfetes) and enablfed him to 

demonstrate the complex interlocking hormonal effects involved. , The Juan Peron- 
, controlled p.ress of Argentina considere4 the Nobel- Prize a political affront to 
Peron; P6ron had removed Houssay from his University post because of his anti- 
N^zi, pro-»American opinions* (Houssay' s response was that "one must nof confuse 
little things — Peron — with big ones— the Nobel Prize'\). Houssay, who worked 
privately until Peron' s exile in 1955, was then reinstated at the University of 
Buenos Aires Medical School. Be is also known for his studies in the^ physiology 
of circulation, digestion, and the nervcyus system, and>for research in snake 
^ and spider toxins* ' - ^ 

Severo Ochoa (1905- ), a Spanish-American biochemist, received the Nobel 
Prize in Medicine and Physiology in 1959. A gradua:t| of* the University of . 
MJllaga, he received his medical degree with honors from the University of 
-Madrid; ten doctor of "Science degrees from schools in the United States, Eng- 
land, Spain, and Israel; a law degree from the University of Glasgow; a doc- r 
torate of ^medical science from the University of Santo Tomas in Puerto Rico; 
and a Dr. Hojioria Causa from the University of Brazil, After leaving Spain in 
1936, he spent one year in Germany and three in* England oefore coming to the 
U. ,S. ^ 1940 (he- became a citizen in 1956) and becoming .(in 1942) a member of 
the faculty of the New York University College of Medicine. Known for his re- 
search on t;he chemical mechanisms of the tody (especially how molecules of ^ 
carbon dioxide are incorporated into and liberated , from ccmpounds) ^ his work 
- (along with that of Lepmann) helped identify the two-carbon fragment, a key 
compound in the metabolic pattern. He* is .best known for his work on nucleic 
. acid, and for i.solating an enzyme (from a strain of bacteria) which reacts with 
nucleotides when a second phosphate unit has been, added and which, when strung 
together, form molecules of RNA. With sytithetih RNA, untike the natural RNA in 
which, all varieties of nucleotides exist, he could start with one Variety and 
/build up one which was endlessly repeated, 

■ ^ 

Luis Walter Alvarez (1911- ), of the Lawrence Radiation Laboratory in Berke- 
ley, California, was awarded the Nobel Prize in Physics in 1968« Dr. Alvarez, 
who is 'also a professor of physics at the University of California at Berkeley, 
is known for his invest ligations of th^ properties of nuclei and of particle 
resonant states. Xhe, co-discoverer of the cosmic ray East-West effect, he also- 
designed the first neutron time-of-f light spectrometer; the' first proton linear 
accelerator; the first charge exchange (tandem) accelerator; 'several hydrogen 
. bubble chambers and bubble chamber film measuring systems; and wa§ the first to' 
measure the neutron magnetic mcMent. A patentee in radar ^d optics and member 
of the Presl^dent's Science Advisory Committee, his list of honors and awards- 
includes the Collier Trophy, the Medal for Merit, the Scott Medal,* California 
Scientist of the Year, the Einstein Medal, the j?ioneer Award of 4he Institute 
for Electrical and Electronic Engineers, the National Medal for Science, the ' 
A, A. Michelson Award, and several honorary degrees. 

^Luis Federico IsMHJir (1^06- ), an Argentine biochemical researcher*, received 
the Nobe^ Prize in Chemistry in 1970« His major research accomplishments in- 
clude, isolating glucose diphosphate, uridine diphosphate glucosQ, uridine di- • 
- phosphate ace tylglucos amine, the mechanism of glycogen, starch biosynthesis, 



a^id adenosine nucleotides (frontijcorn grains). Educated at the University- of 
Btienos Aires, he spent several years as a research worker in the United Kingdom 
and the United States before becoming the director of the Institute of ' Bio- 
chemical. Research, Campomar in 1947, "^d head of the 'department of biochemistry 
at .the University of Buenos Aires, iii 1962. The author of books oh, human 
physiology and renal hypertension, he* holds a number of hdnorary degrees^ and 
has received awards from the/Argentine Science Society, •th^ Helen Hay Whijtney ^ 
Foundation, the Severo Vaccaro foundation (Argentina), and the Bunge and Bom 
Foundation (Argentina) . . . « 



Hispanic-American Scientists of the 20th Century 

Hispanic-Americans are a^ small but vital part of nearly every field^f modem 
science. Their numbers are sadly limited but tti'eir contributions are both 
extensive and exciting.,^ Although college and university enrollment figures 
indicate little change in the disproportionate representation of Hispanic 
students in the sciences (see Appendix B for statistics on the still limited 
representation of Bispanic-Americans' in science), it is hoped that changing 
attitudes, increased knowlBdge, and the growing number of new approaches and ' 
programs\being lised to encourage their participation will soon bring about a 
change in t^is situation. (See Appendix C for a list of some of the steps 
being taken to involve Hispanics in* medicine.) 

On th^ following pages are listed some of the Hispanic-Americans who have been 
or are involved in the fields of science, medicine, and technology in the 20th 
century. (Appendix D contains a partial listing of Hispanic professors In 
"American colleges and universities.) 

Medicine /Biomedical Research 

Dr. Walter Clement Alvarez (1884- ? ), famous Aperican physician, author, and' 
syndicated/ medical colinmist, established the normal standards for ljuman bipod 
pressure and gastric juices; introduced the idea of gradients i^ the intestinal 
wall; and mad^ the^ first electro-gastrogjrams of humans. Known for his research 
on psychosomatic medicine, neuroses, migraine, little 8|:rokes, and SBnsory 'epi- 
lepsy,, he is the author of a number of books (including I/Lve at Peace Wilk'Youp 
Nerves J Ppaatiaal Leads to Puzzling Diagnoses, Minds That Came Back and Incurable 
Physician: An Autobiography; articles and booklets; and was formerly editor-in- 
chief of Modem Medicine. Bom in San Francisco, he received his M.D. from 
Cooper Medical College (StanfiSrd) in 1905, and held a variety of medical and 
educational positions . before becoming a senior consultant and professor of med- 
icine at the Mayo Foundation, of the University of Minnesota. He was also the 
first Caldwfell lecturer for the. American Roentgen Ray Society. , 

Dr. Silvio Baez (1915- ) , associate professor of physiology at: Albert 
Einstein College of Medicine in New York City and director of their Anesthesia 
Research Lab (current positions fisted in this booklet are the most rec^nt'menr 
tioned in the reference books), is the inventor of.rf method for cpntrolled sub«" 
cooling of cells under microscopic observatJLon', and a method £ar the measure- - 
ment and electrogr,aphic recording of microscopic objects. A n^ative of" Paraguay 
and graduate of Asuncion ftedi'cal School, he has done research in "the mechaivisms 
concerning the behavior o£ small livii\g blood vessels, the xeactipn of mJLnute 
vessel^ in germ free animals*, laser irradiation, and hypertension jsind shock. 
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Dr, Cesar Augusxe Cac^res (1927- * ), physician, author, and developer of' ^ 
Automatic flouresqent antibody screening deVices far streptococci, is known 
for- his investigations into the feasibility of using ultrasc^d to detect ^ 
heart disease an^ for his tesearch in, and publications on, the. foimilation 
and demonstration of automated medical data and signal processing, multidi- 
mensional s^tatistics, and analysis of acoustic properties of heart sounds and 
stethoscopes; the recipient,.;of Superior Service* Awards for his work with, the 
Department of Health, Education, and Welfare, he is the aujthar ,of (fiflth o\ 
Schmidt) Cow^niter Assisted Studies of Biomedical Problems^ Biomedical Telem-r 
etry^ and (with L, Perry), Innocent Mupmnrs. Bom in. Honduras, he earned . ^ 
his M.D.. at Georgetown fJniversity, ' \ , * 

Dr> Russe ll Ramon DeAlvarez (1909- ) , professor pf^oh^trics ^d gynecology 
at Temple University School of Medicine In Philadelphia,^a^ Obstetrician and. 
Gynecologis't-in^Chief at their Health Center, has served .as a member on' the 

• sub-committee, on chemotherapy for gynecological cancer of the ^National Cancer 
Institute. (Ovarian Malignancy Section); as editor of the J^uai^ierly BeHeid of^ 
Si^rgery, ObsteiHcs'^ and .Gynecology ; on the , editorial board of the Western 
Journal of Surgery, Obstectrics 'and Gyhecolqgy; and the editorial comm'ittee of 
the i47ndricjfln Journal of Obstetrics cmd -Gynecology. Dr. DeAlvarez, who is 

•XnoWn for his research on capcer in Komen^ and lipid and water metabolism, was 
born in New York City "and received his M;D. from the University of Michigan. 

Dr. Juan An^el Del Regato (1909- ), physician and therapeutic radiologist, . 
director of the Penrose Cancer Hospital In Colorado Si|:ing8 and professor of 
clinical radiology at the University of Colorado (Colorado Springs) V is known ' 
as the designei;^f a lighting device used .for locaUzing^^d outlining f ields*>. 
In clinical radiotherapy. He' is the author of numerous works on -cancer,* re*- -S* 
cipient of many awards, ^past vice-president and^gOld medai;[^t of the Radiolog- 
ical Society of North America, and consultant to government agencies and hos- 
pitals. Dr. Del Rq^ato was bom in Cuba, receivecl his Diploma D.Med, from the 
University of Patis, and became a- U. S. dLtizen in 1941." * ' * 

Dr. Hector^ Garcia (I9l4- ), physici^, civic leader, and diplomat, was the 
founder (and isvthe present Chairman of the Board) of the American G. 'I. Fo^rum, 
a group dedicated to helping Mexican-American veterans* upon their return to * 
civilian life. Among his diplomatic positions have beeti those ^of alternate 
delegate to the United Nations, member of the United States Commission for 
UNESCO; "and Commissioner of ttpe United States Committee^ on Civil Rights. A 
native of Mexico, he took his M.D. at the University bf, Texas and was a major, 
in the Army Medical Corps in World War it (receiving the Bronze Star with .six 
battle stars). • \ » * 

* t 
Dr.* Domingo Liatta (1924- ) pioneered in the development and implantation 
of ^the first artificial heart in a human and the first paracorpoi^lal circulatory 
pump, and was project associate director of the' Artif icial H^art Program at 
Baylo?: University. The* recipient of many awards, among*^ trhem the Young Investi- 
gator's Award from the American Society of Cardiology, he 'is also the author of 
such works as Early Radiological Diagnosis df Tumors of the Panoreaa, Mechanical 
devices to Assist the Faulty Heart and Heart S^iAstitutes. Bom in Argentina, he 
took his M.D. and C.M.S. at the Natic^l University of Cordoba. 

Dr. Jdsep Garcia Llaurado (1927- . ), a professor and biomedical researcher at 
^rquette University in Milwaukee, is known for his investigations into aldo^ 



a^erone and itn role in i^ietabolic alterations after surgery; the prolongat 
of skltt transplants by .use of synthetic adrenpcorticaJ. hormones; for demon- 
- s-trating the anti-inflam|\atory^ effects of new steroids; the effects of am^ 

phetamlne on sodium petasdium excretion^ the connective tissue in arterie 
. and the computer tiompartmental ansh^sis of sodium distribution in tissues* The 
author qf numerous publications on the construction of the first flame photom- \ , 
: ; eter in Spain, Dr, Llaurado (who was born in Barcelona) took his M^Dj cum^laude 
'from the University of Barcelona and his M*S, in biomedical engineering- 
Drexel\i;nstitute; he came' to^the in 1957, and became a citizen'ln 1966, 

Dr^ Rafael Rodriguez-Molina '(1901- ), physio?t4n specializinlg in* tropical 
medicine and a lecturer in clinical parasitol<^y at the University of Puerto 
^r>'^*'^±co School of Medicine in'^San Juan, has done extensive work in v,arlous aspects'-, 
^of hookworm disease, trichiniasis, as car is infestation, sprue and especially, C 
, schistosomiasis. The, recipient of a Bronze Plaque for his services-, to the Pan 
Ameri^^ Medical Association and one for his work in combating .schistosomiasisj, 
he is also the author of a book entitled Amerioanizatipn Manuel de Rosas. ^ ^ 
Bom in Puerto Rico^ he received his M.D.. at the Medical College of 'Virginia 
and his D.M,Sv at Colombia University. 



Dr.' Juan Maniie/ Taveras (19-19.- J, professor of radiology and= director of the 
Mallinckrodt Institute of Radiology »at Washington University School of Medicine 
in 5t. Lo€!t«Ljt^nd 'Radiologist-in-Chief at Barnes and Allied Hospitals, is known 
for his research in radiologic diagnosis of c*fer^ain diseases of the, central 
nervous system; A past president of the Amerl^aSt Society of Neuroradiology, he 
authored (with Ross .GojLden) Roentgenology of the /ibdomen^ (with Ernest Wood) 
Diagnostic N^icpqradiologi^j and a number of articles. Bom in the Dominican 
Republic, he- took, his M.D. at the University of Pennsylvania in 1949, and be- 
came an American citizen in 1950. . ^ 



Other prominent Hispanic-American doctors include: 



Name , Place and 
Date of Birth^ 
Education and Awards 



. Position 



Research, 

Publications, 

Contributions' 



.1. Dr. Ellas Amador 
(1932- . ) 
• Mexico 
M.D., Escuela Nacio- ^ 
nal de Medicine, Unl- 
versidad Nacional , 
Autonqma de Mexico 



Professor of pathology 
and chemistry, Chai?les R. 
Drew Post Graduate Medical 
School and U.S.C. ; 
Chief pathologist, Martin 
Luther King, Jr. General 
Hospital 



Development of accurate 
and sensitive methods > 
(reproducible enzytiatic 
assays), for th^ diagnosis 
and early detection of 
disease ' 



2. , Dr# .Guillermo Arbano ""public health administra- 
(1910- . ) 
Puerto Rico 



tor^ Puerto ^ico 



Professor of preventative 



M.D. , St. Louis Uni- 
versity; .M.P.H., John 
Hopkins; Bi?onfman 
Award of^^he American, 
Public Health Associ- 
ation 



Member, International 
Health' Commission ' * - 
Research in typhus ftever,- 



ij&dlclne and public health, shigellosis, Public Health 
University of Puerto Ripo Administration, Health Care 

- and Health Planning 
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7- 



Agustin Arbula 
(1928- )- 
iPferu 
M«D«V San Karcoa 
University > Lima 
' FrederiQk .A.; Collifer 
Awar^ from the American 
College of Surgeons; 
.Cecile tehmafe Mayer 
Research i^ard from the 
An^erican Qpllege of 
Cfte^r Pi^ysicians ; 
Regents Award 



Thoracic^ surget)n> 
Detroit > Mich, 




Dr, Wadi Antpnio 

Bardawil 
(1921-^ • ) ' ^ 
M^D,^ Rational "Uni- 
versity of Mexico 



Dr, Carlos Enriquez 
(1945- ) 
Mexico- 

M,D., Boston Univer- 
sity ' ^ 



Fotmder^ Department of 
Pathology and Medical Re-- 
searcl>, St," Margaret *s 
Hospital, Boston; Profes- 
sor of OB/Gyni (pathdiogy) , 
Tufts University School o^ 
Medicine - . 

Children's Hospital, Phil- 
adelphia 



Dr, Jacinto J. Vasquez Professor of pathology, 



(1923- ) 
Cuba 

-M, D, ,^ ,University of 
Havana ; M, S • , Ohio 
State Universi-ty 

Dr, Jorge J, Yunis 
(1933- ) 
Colombia * 

M,D,, Central Uni- • 
yerslty Madrid, 
Spain 



Duk^ University; consul- 
tant, Oak^ Ridge National 
Laboratory; member. Edito- 
rial Board, Amern-aan' JotcP'^ 
nal of Pathotogi^^ 

^T^acher, laboratory medi- 
cine at Univeri^ity of' , 
Minnesota Medical School 
director of their medical 
genetics lab "and of the 
ti:aining program, and post-r 
graduate education* in 
' clinical pathology 



i 



.Research in vascular dis- 
eases, a\itoimmune diseases^ 
and the pathology of preg- 
nancy 



Pediatrics/subcellular 
growth 



Research In pathogenesis of • 
immupologic diseases, immur 
nopathology cellular aspects^ 
of antibody formatign, gy- 
> tokinetics of immune response 



Research in human cTiromo- 
some methodologjr, biochem- 
ical methodology 'in red ^ 
cell genetics; cytogenet;- 
ics; biochemistry 



BotanY/HorticulturefPlant Pathology /Agriculttg;^ 
Promijient Hispanic-Americans in these fielda include: 



Name, Place and 
Date of 'Birth 
*Education/an^ Awards 

1« . Dr. Jose Manuel 
A]da4pr 
(lft38- * ) 



Position 

Area ^lant pathologist, 
Extension Service, Texas 
A, & University i 

,.47 



Research, 

Pub llcations i ' - 

Contributions 

Research in the physiology 
of diseased plants; -sugar 
cane breeding; ideatifica-?' 



Cuba 

B.S%, , Ph.D 
(plant pathology) , 
Louisiana .State Uni- 
versity, '^'-l ^ ' ^ 

■ . . ,h 

T)r« Jose Antonio • 

Bematie 
(1902- ) . 
Ph.D., Cornell 
University 



Dr. Jqs€ Cuatrecasa^ 
(1937- ) 0 
Spain 

Guggenhe Im Fellow , 
1951-52 



Dr. Tame Paul Her- 
nandez 
(1919- ) 
Louisiana 

PhiD.,' University of 
Wisconsin s. 



Director, Xlentral Igualdad 
Sugar Co., Mayaguez; pro- 
fessor of agronomy,, College 
of Agriculture, University 
* of Puerto Rico; sugar cane 
consultant. Agency for In- 
.temational Development, 
Ivory Coast 

Research, Associate, Depart- 
ment of Botany, Smithsoni- 
an; science directpr,- 
Flora Neotropica; inves-f 
tigator^ National Science 
Foundation 



tion and control of dis- 
eases of 'field crops, 
citrus, ivege tables aftd 
ornamentals; evaluation ,of 
fungicides 

Research an^ articles on 
tobacco diseases; disease 
resistance; inheritance of 
color in eggplants; inher- 
ited"" resistance to tobacco 
mosaic virus 



Professor of Horticulture, 
Louisiana State Univer- n 
sity, Batcfej* Rouge 



Contributed .to knowledge 
of flora and plant ecology 
of Spain and tropical 
America, espe;iially Colom- 
bia (through Exploration 
and collections; taxonomlc 
studies; ndvance/df ays-^' 
teipatic biology in field 
of phanerogams thrdugh 
monography of several 
groups 

Co-developer of several 
varieties of vegetables, * 
Siweet potato, and tomato 



Dr. Alix'Vinicio 

Paez 
(1936- ) 
^Ecuador ^.s 
Ph.D.- (crop science). 
University of Missouri 



Plant breeder. Pioneer - Research in genetics ^ " , 
iil-Bred International, Inc. cytogenetics^ physiology, 

^ and breeding 'Of com; re-*" 
searcli *and' development^ in ' 
com endosperm breedlnjg . 



Alfonso t. Suro-Pico 

(1910- ) 

Puerto Rico 

B . S . ( ag r 1 cul ture) ^ 

University of Puerto 

Rico 



U. S. 'Patent. Office 



Photographic . chemistry 



Dr. Ismael Velez . " 
(1908- ) 
Puerto Rico 
* Ph. D. , Louisiana Stdte 
University; -Fullbright* 
lecturer in plant pa- ^ 
thology In Peru and 
Ceylon 



Head^ biolog^f ^epar^nent 
Intemafeional American 
University, > San Germ^an, 
Puerto Rico 
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Research, in tropical 
pl^ants,' and methods and 
programs for teaching 
biology 



J. 




^ Biolofigy:?Mlcroblology/Para8ltology/Zoology 



A number of Hispanic-'American. scientists have become known for 'their work' in 
; these fields. Among them ^re: 

Mr.' Vernon L. Avila (1941- ^) of ^egundp, Colorado, is an assistant professor 
of zoology^t SsLXi Diego State Unlversi'ty/ Educated at the University of New 
Mexicd'UB.S.f, Northern Arizona University (M.A.) , and the University of Colo- 
rado (^«D.^) , he has a special interest in developing teaching programs for 
educationally disadvantaged minority student^ and in working with and encour- 
aging these young people to consider scientific careers.. (His .work along 
these lines has been the subject of magazine articles, radio and TV programs, 
and papers presented to ^organisations interested in the educational problems of 
minorities). Involved in research in comparative reproductive physiology; the 
hormonal aspects of behaviqr; the* effect of gonadal androgens on various' com- 
ponents, of agonistic and reproductiye^behavior in teleosts; comparative endo- • 
crinology of lower vertebrates: and the electron microscopy of procaryotic 
cells, '^.Bt. Avila has wri t ten/iiiany articles and^^research papers,* served as a 
consultant 'and book and manuscript reviewer for several companies, and as a 
site consultant for ttie N. I. H. 'Minority Biomedical Support Program. 



Name, Place and v 
Date of Birth • 
Education and Awards 



Position 



}. Dr. Carlos G. Aguayo 
(1899- * ) • 
Cuba 

Sc.D'. (zoology) , 
University of Havana 

2. Dr. konald Herbert 

Alvarado . * 

(1933^ ) 
Ph.D. (zoological 
physiolo'gy) , Washing- 
ton State "University 

3. . Dr. Jose Oliver 

Gonzales 
[ (1912- 0 
Puerto Rico 
Ph.D., University of 
Chicago; Howard T. 
Rickett Prizfe; Bailey 
' K. Ashford Award; 

Purdue Frederick -Award 



Professor of biology. 
University of^uerto Rico 

ProfessorTof zoology and 
chairman of/department , 
Arizona State University 



Professor 'of parasitology. 
University of Puerto Rico 
School of Medicine 



Research, 
Publications. 
Contributipns 

5j 

Res&arch in Antillean 
Mollusks, systematic 
malacology, zoogeogra^Jlfy 



Research in osmotic and 
ionio regulation in ..am- 
phibians and jnftQhanisms 
of ion transport 



Developed tests for sero- 
logical 'diagnosis of 
Bilharziasi^s; contributed 
to knowledge of anti- 
genecity of parasitic 
forms 



4. Elaine F. Munoz 
' California 

B.A. biology, College 
of Notre Dame, Belmont, 
- Calif pmia 



Microbiologist, Ames 
Research 'Center 

^^4 
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Investigation into using 
changes in electrical im- 
pedance in monitoring mi- 
crobial activity in the'^ 
waste water treatment 
process ^ 



5. 



Dr. jQhn Joaquin 

Munoz 
~ (191&- ) 

Guatemala 
^Pb.D, Xbacteriology)^ 
'University of Wiscon- 
^sin " 

Dr. Castor Ordonez 
(1880-1938) 
Spain ' 

Ph.D., St, Mary^s 
Seminalry, Perryville, 
Missouri;. Sc.D, Depaul 
University 



Resejafch* microbiologist, 
I .H. , National * Alfergy 
and Infectious Dideases, 
Tldcky Mountain Lab, 
Hamilton, Montana 



Biologist and author 



7# Dr, Americo Pomales-^ 
Lebron 
(1904- ) 
Puerto^ Rico 
Ph.D., University of 
Michigan; -twice a 
Guggenheim Fellow 



n 

Dr, Agustih P^ieto 
, (1926- ) 
Spain 

Ph.D. (microbiology) , 
Rutgers University 

Dr. Juan Arturo Riverb 
(1923t ) / 
Puerto Rico«-'l - 
Ph.D. (biology), C> 
Harvard ■ 



•it 

microbiology der 
pa*rtment, University* of 
Puerto Rico - 



9. 



Calbiochem,,,.-^ ' ; 
La Jolla'j'^Califomia 



Mufe^iim o&Comparative 
Zoology^ Harvard ' 



10. 



Dr. Franklin 
So'gan dares 
Panama i 
Ph.D* , Universitir^f 1 
Nebraska 



Dr. Ralph TruUllo 
(19^0^y^ 
New'ftexico^ 
Ph.D. (biolbiy) 
Indiana UniveWity 



Prdfessbr of biology and 
coordinator for Science 
Planning, Tulane Univer- 
sity; Advisory Panel for, 
^stem^ic^Biology, N.S.F.; 
%i;Science Advisors,' 
^Water ^Fisheries, * 
State Board. of 
^■^ation;. Editorial* • 
lei^can Midland] * 

SandiaLaSs, ' ' ^ 
Albuquerque, IJew Mexico 



Research in anaphylaxis 
detection; mixtures of 
antigens and antibodies; 
and the mech^isms of 
hyp^ensitivity. 



Jlesearch in rat cancer 
'^the cjjfossbreeding of tixr^ 

keys ^d chickens; made 

discoveries in usjes -b^ 
> el^i?icity; wrote lab 

manuals and '&ooks on ^ol- 
^ genetics, eugenics, 

ax\^ , calculus ^ 
> * 

Research in' the patho- 
genesis of brucellus,' 
streptococcal infections, 
host-parasite relationship 
at the cellular level; 
wrote (with others) Tiasue 
^i^ulture in the Stwfy of 
Infectioua Disease and ' 
many articles 

Resejarcji in microbial ' ^ 
biocnemistry 



-Research^ in taxonomy, ♦ 
ecology, geography, aad 
the behavior of amphibia 



Research in host-parasite 
relationship 'with special 
interest in evolutionary 
biology of parasitism as 
reflected by digenetic ^ 
trematodes * 



v. 



4. 



Research in biological 
systems energetics 



ERIC 
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Physics ^ ' ^ * - . . 

Included on the list .of prominent Hispanic-American physicists are: 

Mel Calderon of the^ Naval" Ocean Systems Center 4ft~San Diego, California; Born 
in New Mexico, he holds "a B.S. in physics ^rom New Mexico State University and 
plans to work toward ja f-h.D<J in- information science at U.C.S.D. • ^ 

Dr. Manuel A. Gonzales j a research, physicist- at Naval Ocfean Systems Center 
(NOSC), condttcts research 'in underwater acouafelcs, structural and fluid dynamics, 
array theory, signal processing.' and" numerical analysis as it applies to the 
solution of Acoustical problems. He ,is also a mepiber of NOSC's Equal Employment 
Opportunity Committee and, as such, works to recruit minotities and women. A 
native of Cuba,' Dr. Gonzales received his B.S. in electrical engineering from ^ 
Auburn University; a M.S. in physics, a M.S. in electrical engineering, and a" 
Ph.D. in physics f^pm the University of Washington. An avid rock and mountain 
climber ^(including a number of first ascents In the Coast Ranges and Rocky 
Mountains), he lists photography, cross-country skiing, long distance running., 
chess, and reading among his othet pursuits. * ^ 



Name,* Place and 
Date q|. Birth, 
Education and Awards 



Position 



1. 



3. 



4. 



Dr. Virgllio Acosta 
(1916- ) 
Cuba 

D.Sc. , University of 
Havana 

Dr. Ernest Charles 

Alcarez 
(1935- ' ) 
Coronado, California 
B.A. , M.S., San Diego 
^ate University; Ph.D 
(physics), W^yne State 
University 

Dr. Silverio Pedro 

Almeida 
(1933- ) • 
Hudson, Mass. 
B.A. , Clark Uhiver- 
sity; M.S., M.I.T: 
Ph.D. (physics), Cam- 
bridge University 

Dr. Marcelo Alonzo 
(1921- ) i 
Cuba 

Ph.D. (physics). 
University of Havana 



Associate professor U.S. 
Naval Academy 



Scientist, .Science 
Applications, Inc. 



Associate professor, 
physics, Virginia Poly-^ 
technical Institute 



Director, Science and 
.Technology, Organization 

of American States,' 
'Washington, D^jC* 



Research, 

Publications, ' . 
Contributions 

Inventor of equipment for 
'electrolysis and recombi- 
nation of hydrogen and 
oxygen 



Research in properties" of 
liquid ti^lium; coherent 
light propagation througlf 
the near earth atmosphere; 
micrometeorologlKal struc- 
ture of the near edrth at- 
mo^ere; field test eval- 
uation of laser /eo systems ( 

Res.earch in cohetent optics 
holography, pattern repog- 
nition>s^-mage analysis, 
ligfit scattering, elemen*- 
tary particles 



hysics 




Research in 
.and quantum theory 



• I 

I: 



5. Dr« Kaymond Angelo 
Alvarez, Jr* > 
(1934- • ) ' 
Ph.D.,. Stanford 

.6. -Dr. Gilbert L. Cano 
a932T ) 
New Mexico 
Ph.D. (math^atical 
pWysics), New Mexico 
State University 



7. _ Dr. Jose Luis 

Martinez Cortez * 
- ; (1938- ) 
Mexico 

Ph.D., University of 
Michigan 

•8^ Dr. Humberto Feman- 
dez-Moran ' ^ 
'(19i>4- ) 
Venezuela 

M.^D., University of 
Munich; M.D., Univer- 
sity of Caracas; M.S., 
Ph.D., University of ^ 
StockhQlm 



Head of laboratory, 
Lawrenbe Radiology Lab, 
Berkeley 



Sandia Labs, 
^ Albuquerque 



Lawrence Radiology Lab, 
Berkeley • 



Professor of biophysfhs. 
University of Chicago ^ 



9. LeonidasJ)."' Marinelli Associate Professor, 
"(1906-y^ ) . ' Radiology, University of 
Argen/ina ' ^ -Chicago 
M. A., f Columbia Uni- ' 
versity; Janeway Hedal, 
^^Arferican Radium Society* ^ 




Gedmet, Inc. , 
Roqkville, Maryland 



C 



10. Dr. Ramiro A. Mon- 
talvo 
(1937- ) 
lexico 

Ph.D., Noi^thw^stern 
Univers i iy L^^^^^ 

11., Dr» Reynaldo^'Morales Los Alamos Scientific 
(1937- ) 
Texas 

* Pfi.D. , University of^ 
Texas 



Laboratoiry 



12. Dr^^^Femand Bernadino Associate professor, 
Moringo ^ physics,- Cal tech 
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Research "iirnuclear 
/'physics • - - 



Research in nuclear 
physics ^. 



Research in atomic 
physios 



Research on the effects of 
" radiation on various tumors; 
electron microscopy of cell 
membranes; electron and 
neutron diffraction; served 
on the Atomic Energ^'Com-. 
^ mission and the first Inter- 
American Symposium osi* 
Nuclear Energy ^ 

Research in dosimetry and 
uses of radioactive-.istf- 
"topes in industry; clinical 
therapy; radiation .protec- 
tion; spec tome try of low- 
level gamma radiation emitted 
by the human body; epictenjl- 
ologicarl investigations 
concerning effects S)f chronic 
radiation * 



Research in solid sta 
physics 




\ 



Research in nuclear 
physics. 



Research in txuclear 
physic's, beta-decay, and 



(1936- ) 
Argent ii^ia ^ 
Ph.D. , Caltech 
Phi Beta Kappa 

13.. Dr. Carlos Alberto 
Pampillo 
(1938- ) . 
Argentina 
Ph.J). (metals 
g^ysics)^ Balseiro 
Ins ti tute ' of Physics" - 

14. Dr. Victor'Porez- 
Mendez^ 
(1923^ . ) 
Guatemala 

M.S. , Hebrew Univer- 
sity J Jerusalem; Ph.D,; 
Columbia University 

15 Andres D, Sanchez 
^(1933- , ) 
**New Mexico 

M*A. , University of 

Colorado 



nueiear reaction theory 



Research physicist,' 
Materials Research Center 
Allied Chemical Co., 
Morris town, 'New Jersey 



Senior .scientist, Lawrence 
Radiatic/n Lab, Berkeley; 
lecturer ,^ Extension Dtivi- 
.sion, U.C., Berkeley 



Casa de *la Raza, Berkeley 
Unified School District, 
Berkeley, California 



Research in strength and 
plastic deformation ma- 
terials, paiyhers^ and ^ 
glasses; and in tHe frac- ^ 
ture of structural material 



Research in elementary ^ 
particles; mesQn-nuclear 
forces; developed elec- 
tronic and nuclear ih- 
strtimeritation; automatic**' 
analysis of nuclear /data 
by computers 

Nuclear physics 



Chemistry/Biochemis try/ Chemical Engineering 

Prominent Hispanic-Americans in ^ the fields of chemistry, biochemistry, and 

chemical engineering inqlude: , • - ^ 

Name, Place and ^ . Research, 

Date of Birth, ' ' . Publications,, 

Education and Awards ' *^ 'Position • Contributions 



1. Dr. Adolfo Aguila 
(1928- r 
P}i»I>«> University of 
Buenos Aireg 

.2. Sergio Ajuria-Garza 
(1936- ) . 
Mexico / 
M.S., UC Berkeley 

^D^t^.^ Ismael Almodovar 
(19327 ) - 
Puerto-«ico / 
'Ph.D. (nuclear and 
inorganic chemistry) , 
Carnegie Tech 



Group Leader, Celanese 
Chemical Co., Texas\ 



Ae Anaconda Co., 
Tucson * 



Coordinator of Scientific 
Affairs, Office of the 
President, University o.f 
Puerto Ri-cp; N.5.F. 
i^turer 



Indus tj?ial chemistry 



Solvent extraction" 
chemistry i 



Research in^ solid state - 
chemistry and- physics, 
,^nuclear physics, geo- 
chemistry 



" Jose Juan, Alvarez 

Texas 
^^.f Sam^ Houston 
State University 

Robert Mvarez 
(1921- ) 



6. 



Dr. Peter X«\Arme-.- 

dacez 
(1930- 
California" 
Ph.D. .(physical chem- 
istry^^ University, of 



r X.\Ar 



Carnation Cot , » 
Vj|n Nuys, talifbmia 



, Aiialy tical chemis t , 
Spebtrochemlcal Ail^ly^is ^ 
Section, National: Bureau ^ 
of Standards « 



Brofessor, physics and 
chemistry department, 
Brecia College /Kentucky 
and chairman of the^ divi- 
sion of natural science, 
and math j > ' 



Analy ticay<^i^mls try. 



Arizona 



f 

7. 



/ 



8« 



Dr. Conrado Federico 
Asenjo -* 
(1908- ) . ' 

Puerto Rico ^• 
Ph. D. (phytochemiBtry , 
biochemistry), Univer- 
sity of Wisconsin • 
. Grand PrizS, Physico- 
^ Chemical Science, ''Puerto 
^Rico Academy^f Arts and 
. Sciences'; Honor Plate' 
^ Award, Dietetic Associ*- * 
tion of Puerto Rico 

' Dr, Santiago G^isoli^ 
(1923- ) - 
Spain 

^M.D*, Medical School, 
University of Valencia 



Associate dean, University 
of Puerto Rico'-School of 
Kedicine 



9 * 
Development of stabJLe 

isotope dilution tech- 

niqu^s for^ determinatiotl 

by spark* source mass 

spectrometry^ chemical ^ 

preconcentratioa techniques 

applied to ^ectrochemical' 

analysis; optical emission 

and X-ray fluorescer^ 

ma^jhods of analysis 

R^earch in moiecul§j» 
spectra and structure of , 
inorganic complexes; low 
temperature emission and 
absorption spectra of 
chromium complexes-; infra- 
red studies and normal 
coordinate analyses of 
.metal chelate^.compotmds 

^Research in chemiQftl com- 
position of economic and - 
medicinal plants; vitai^ii 

•^Survey pf tropical foods'^ 
food yea84: nutritignal 
value; fat absorption it^ 
sprue > folic acid defi- • 
Cheney, biological evalu- 
ation of proteins; publii 
health nutrition; nutri- 
tional purveys 



Professor of medicine and 
biochemistry,' Imiversity 
of Kansas; investigator, 
American Heart Associatl<Ai' 



Wf^J. y. Martinez 
^1932r ' ) 
Arizona 

Ph.D# ^ Oregon Stajte 
^ University 

id. Dr. Jarge Louis Padron 
Cuba 

' Ph«D« (biochemistry, 
* - , bacteriology) Univer- 



D^lsion of Physical"^ 
Research^ U*S. Engineering. 
Research and Development 
AdministratlonL Washing- 
ton, D.C. V . ' 

Professor and htfad - 
department of .cnemistrV^, 
Drury College; Fullbrlght 
lecturer ^in Spait^^ and ^. 
Ecuador:; NATO Feliow ^ / 
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^Research and publications 
in phSsphoglycerate metab* 
'olism; carbamyl*and ^ajietyj 
amino acids metabolism; 
substrate Indi^Lced enzyme 
inactivation . * ^ 

^Radi.atlon scatteroing 



Research in^bacl^rlal . , 
physiology, altered meta- 
'J^olt^ pathways i^accompa*^ 
nying 'chl<jf amphenical re- , 
slstance in staphylocpccuer 



8lty of OklahoM 



Oxford 



lU. Dr. Carl P." Ruiz 
• (1934-^ ) 

Ph. P., UC Berkeley 



Technical specialist, 
Valecitos Nuclear Center 
General Electric Co. 



aeurus, glucose aceto-' 
acetate cqndensatie as an 
antidiabetogenic factor 

•T 

Research in heavy element 
nuclear decay scheme 
studies; measurement 
methods of ^^nuclear fuel 
burn up and heavy, element' ^ 
^ . Iso topic composition; 

alpha and gamma ^speotrQs^ 

; ^ copy; neutron cross-reac- 

d , tion; half -life and thermal- 
^ ' • neutron fission yield 

_ measurements; chemical 
separation methods; spent 
> ' ^ * ' nuclear fuel and radio- 

^ isotopic chemical process 

^ studies " ' 

Other well-known persons in the , fields ot chemistry, 'biochemistry, and chemical 
engineering include: (Most of these listings are taken from the Dive'ctovy of 
Spanish Surncaned and Native Americans in Science and Engineering) . * ^ 

1. Dr. Tony Luis Archuleta (b. New Mexico) Chemical Abstracts Seryice, 

Columbus, OH - ' r ' ' ; 

■ ' '< ■ , : . 

2. Bert H. Baca (b. New Mexico), University of California Los Alamos Sciejtt;i" . 

fic Lab,,NM 

3. Dr. Carlos Enrique L, Bamberger (b. Germany), Oak Ridge National Laboratory, TN 
4* Dr. Raymond Barreras (b. New Mexico), Carver Research Foundation, Tuskegee 



Institute, AL 



( 



5, Richard Barrueto (b. Guatemala), Boeing. Aircraft Co., WA ' 

6. ^ Dr. Francisco Bonilla (b. Costa .Rica), Interpace Corp^, Los Angeles, CA 

Z*— ^oss C, Caballero (b. California), Sanitation Districts, County of Los Angeles 
^ 8. Arturb Limon Cardenas <b.» Texas), Goodyear Atomic Corp., Piketon. OH 
9. Ricardo Cardenas (b. Texas), Texaco, Inc./ Bellaire Research Labs, TX 
10. Dr. Gabriel D. Castillo, Jr., U, S. Food atid Drug Administration ^ ^ ^ 

11. .-Marlarito Chavez (b. New Mexico), V. A. Hospital Research Labs, Tucson* 
i^. Dr.- Henry Cortez (b. Texas), PPG Industries, TX- \ ^ ' " 

13. 'Raymond Lincoln. Costa (b. New York),, Xerox Corp., Pasadena, CA 
14v Benito De^Luila/ Jr. (bv Texas)', Shell Chemical «o., TX ^ • . ' 

15.- Dr. Ramon Li Espino (b. duba), Chemical Systems, Inc. J' nV ' 



/-v> ;t6* . Ricardo Fernandez (b: Cuba), Gillette Co., IL 

' 17. Br, Emilio J, .Gallegos (b; Colorado) / Chevron Research^ --Richmond, CA 
. 18. Dr. Edward Garcia (b, Connecticut), Hoffmann-LaRoche, Inc,, NJ 

19. ; Dr. "Eugene Garcia '(b. Mexico), Program Media Associated, Inc., Norwalk, C 

20. Eliseo' V. Garcia (b. Cubai) , Pacific G & E, Antloch, CA 

rto G. Garcia (t. Texas), Alcon Laboratory, TX ' 

i 22. Thomas GarclarBorras (b. Spain)i A. and E. Plastics Polymer Systems, 

, - Industry, CA \ 

23. Dr. Alfredo Giner-Sorolla (b. Spain), Sloan-Kettering Institute, NY 

24; Manuel* Gomez (b. Colorado), U.S. Bureau of Mines, Denver 

25. Juan Gonzalez (b.S?exas), Texas Community Pesticides Study 

t ^26. Dr. Carlos Guerra (b. Peru) W. R. Grace and Co.,. MD 

27. Henify C. Guerrero (b. CalifomiaK CGS Computer. Services; Claremont, CA 

28. Conrado P. Guiterrez (b. New Mexxt^o) , Los Alamos Scientific Lab, NM 

29. Andres iJfernandj^z (b. Cuba), Wellman Power Gas, Inc., FL 

30.. Manuel Jimenez (b. Puerto Rico) Hof fmann-LaRoche, Inc., NJ ^ 

31. Arthur Jiminez (b. Mexico), Terineco Chemical Co., Berkeley ' 

32. Dr. Sigre(do Maestas (b. New Ke?cico) , Scientific Research Institute, 

New Mexico Hi ghland§ -University 

- ^3. Abelardo Martinez (b. Texas), Stanford Research Institute, CA 
V 34. ^^erdinand Martinez (b. Mexico)^ Sperry Rand, MA' 

35. ' George, M. Martinez (b. Colorado^, »U.S. Bureau, of Mines, Reno 

36. Victor M. Mend,ez (b. Texas) , Southwest Research Institute, TX 

37. Ge'brge Molina ^(b. Bolivia), Gillette^ Research Institute, MD- 

38. Jose M. Molina (b. Texas), Alcon Labs, Inc.,. TX i . v ^ 

39. Erick Montoya (b. Colombia), Hewlett-Packard, PA > ^ 

40. Dr. RauX Morales (b.. Honduras), Dupont Chemical Experimental Station', DE- 

* IT ' ' 

41. Dr.fsR.^ F. Muraca\(b. Pennsylvania) Western Applied Research and Develop 
■ > _ , miBxJfe^ San Carlos , CA ■ . 



A7. Arthur Rodriquez, Jr.- (b. New York), 



42* Dtt Jaime Ocampo (b. Colombia), American Cyanamid, NJ 
43/' John Rt Prisco (b. New York), Araneida Inc., IN 

44*. tDr, Jose E. Ramirez (b, Cuba), U.S. Dept. of Agriculture, Philadelphia 
45^ Dr. Juan Ramirez-Munoz (b. Sp%iq) , Beckman Instruments, Ftillerton, CA 
46', Dr. Miguel F. Refojo (b. Spain), Retina Fp-undatibn, Boston 

Chemitron Corp^ , NY 

48. Charles F. Rodriguez (b. Texas), Southwest Researchi Ifi^titute, TX <^ . 

49. Dr, Herman Rodriguez (b. Ne\^ Yqrk), Ciba-Geigy Pharmaceutical Co., NJ 

50. Dr. Jose Rodriguez-Absi -(b. Mexico), Research Foundation, Texas A & M 

51. Octavio Romero (b. Mexico), Shell Chemical Co., TX 

52. Dr. M. Gali Sanchez (b, Spain), W. R. Grace and Company, MD 

53. Dr. Robert Sanchez (b. Colombia), Salk Institute, San Diego 

It ^ 

54. Ulises C. Sanroma (b. Spain), Firestone Synthetic Fibers Co., VA 

55. *Gonzalo SeguVa, Jr. (b. Cuba), Philip Morris, Inc. 

56. Heuetor Silva (b, Mexico), Westinghouse Electric 

57. ' Gilbert Suarez (b. New York) (lolgate-Palmolive Co. 

'58. Juan A. ^ fijerina (b. Texas) ^ U. S. Food and Drug Administration 

\ 

59. Dr. Eduatdo Ugarte, United Medical Labs., Portland 

^ . ' ft ' ' 

* i' . / ' ^ ' u ' 

60. -Manuel J. Urizar (b, Nevada), Los Alamos' Scientific Lab. 

^ t ' 

Jil. ' Dr. John Carlos Vigil (b. New Mexico).^ Los Alamos Sqieutific Lab. 
*62. Richard Villalot^os (b. 'Arizona), Beckman Instruments, Fullerton, CA 

Space , Education * * / . , 

Dr. Louis D,, Serrano, Education Specialist for tha Jet Propulsion Laboratpry in ^ 
Pasadena, is one of the best -known aerospace lecturers in America. * Bbm in Rio de 
Janeiro of a Spanish fathei: and a French mother,* he stju'died at the University of 
Friburgo in Brazil,* ttie' Sorbonne 'in France and took his Ph.D. in philosophy and 
psychology at M^ill Uhiv^sity in Canada. ^ He has held a variety of teaching 
positions at both, the high school and. college level and, as'de'an of- the langjuage 
department at Bosctf Teoh^ was co-designei' ot the pilot program of a fiveTyear. 
hi^ school-college science-yocational approach t;o education. He has been man^ager 
of the International Pepartment of WamdY Brothers Studios; served as the Spanish 



and Portugese voice for Waif Disnejrj and has written a syndicated newspaper 
colitfoci on American life, "tetters From HoHyt^rood/' . Among his projects, Is a book 
entitled Oitr Wonderful World of Deception. , " 



Ph ysdolpgy/Neurophysiology/CelX l^hysiology 



Namey Place and 
Elate, of Birth , 
Education and Awards 



Position 



1. Dr. Ramon Alvarez-Buylla Professor of physiology 
Spain ahd director of»Investi- 

Medical AcaSdemy gation^and Advanced 
of Science, USSR ' ' Studies, National Poly- 

' technical Institute 

2. Dr. Carlos Edwards 

lb 

Eyzaquirre 
(1923- ■ ) 
Chile* ' ■ 

M.D.^ University of 
Chile 



Research, 
Publication^, 
Confihbutions 

Kesin neuroendo^inic 
integration; mechanisms ^ 
of homeostasis/; condi- 
tioned reflexes 



Professor of physiology* Research iil/physiology , 
'Snd chairman of department, of -nervous /system; physi7 
University of Utah College ology of receptors' and 
of Medicine ^ chempreceptors ; initia- - 

tion of impulses i|i these 
/ . ' areas c 



3. Dr. Rafael Lo rente De No Physiologist, Rockefeller- 

^ (1902- ) , Institute 

Spain , . 

^; MrD., University of i ^ . 

, Madrid - ^ 

A. Dr. George M. Padilla ^ . Associate Professor, 

(1929- ) ?^ * ♦A physiology and pUarmacol- 

Guatemala V ogy, Duke University; 

•^Ph.D.; (zoology)". Director, Babies Hospital^ 

George Washington Uni- Research Centeif, Wilming- 

versity ' ton, NC ^ ^ 



Author of A Study of 
Nerv^^^ysiology 



Research~in Q^ll division 
•sy^chfony; biophysical 
separation of cellular 
particulates; cell growth; 
comparative marine cellu- 
lar physiology; cellular 
control systems ii^ cell 
cycles. • 



^^thematics 




1. Dr. Larry' Annijo 
(1938- , ) 
exas \ 
^•Ph.D. (mathematics) ^ 
* Rice University;. 



Zi Jesus S. Cabera 
(1939-^ )\ 
*Texas 

M.S.,- St. Mary's 
University 



. Senior staff engineer, 
' Lockheed Aircraft, 
* Houston • ^ 



U. S.Air Force 



ReseaXih^'in classical and 
numerical anal^sjfii&jl^f^ 
ferential equations and 
optimization techniques; 
operations research"^; bio- 
medical engineering ;'*radar 
meteorology # 

Point-set topology 



'3. Dr* FWderick Reyes 
* * Norwood 
^ (1939- ) ^ 

,Mexico - ' , * 
Th.D. (applied mechan- 
ics), Caliiomia Insti- 
* tute of Technology - ' 



Sandla Labs, 
Albuquerque 



Applied mathematics 



Pharmacology/Pharmacy 

1, " Dr. Louis Winfield 

» Duarte 
(1924- 

Los Angeles, Calif or- , 
nia 

D.Pharm,, University 
of Southern Califortri^a 

2, Dr. Thomas Hernandez ■ 
(1914- ) ' 

* Lafayette, Louisiana 
Ph.D., .State Univer- 
sity of Iowa 



Tony Sierra 
(19?4- ' ) 
Mexico 

B.S. (chemistry and 
pharmacy) , -Univer- 
sity of Arizona 



Chairman, department of^ 
pharmacology, Louisiana' 
State University School 
,of Medicine 



CXmer, Popular Drug Co.j 
Calexico / - 



*Owper, Viila Real Pharmacy 
in Bast LOs Angeles; Secre- 
ts-Treasurer, Villaduarte 
Corp. ^ 



Author (with R. A. Coulson) 
of Biochemistry of the 
Alligator I research pn 
biochemistry and physiology 
of fluid and electrolytes; 
renal funptlon; humaii . 
testing of antimalarial 
drugk; 'carbohydrate and 
•amino 'acid metabolism; 
nitrogen metabolism 

.President, Board of 
Trustees, Calexico Unified 
School District; Member, > 
State Board. of Education 



oard« 



Invention 



1. Edmund Galindo 
(1913-1959) 
Mexico 

Los Angeles City 
College 

Meteorology 

1. ' Dr. JoBi Angel Colon 
' (19il- ) 
Puett-o Rico 
. rh.D. , University of 
, Chicago 



Co-founder, E. Galindo Co. 
anfi Nu-Hope Labo^tories 



I 



Chief forecaster, U. S. 
Weather Bureau, San Juan 
Puerto Rico 



Designed an Ileostomy and 
ureterostomy bag 
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Researcl^ in .structure, 
formation, motion, ^d 
evolution of tropical 
hurricanes; air-sea inter-s^ 
actions; redistribution of ^ 
'energy from oqpan to at- 
mosphere; formation and 
structure of Indian cy- / 
clones; Indian monsoon - 
circulation 

, its. 



Volcgiiology /Tec tonics 



1» Or^ Walter Alvarez^ 
• (1940- • 
-Ph.D. (geology), 
Princeton' 



4 Research associate, 
Lamon t-Doher ty 
Geological Observatory 



Biological Oceanography 

♦ . ► • 

1. Dr. Angeles Alvarino de fishery Research Biolo- 
Leira ^ gist, National Marine 



(1916- ) 
Spain 
D..SC. , University 
of Madrid 



Sociology 

1. Dr. Manuel Alers-Mon- / 
• talva 
(1920- ) 
Puert'o Rico 
Ph.D,, Michigan State 
University 



Fisheries Service, 
La Jolla 



Sociologist 



Research in inicr opiate 
and mounts^in belt tec- 
tonics; geological- 
archaeological studies; 
paleomagnetism, Alpine- 
Mediterranean region of 
North and South Ameripa 



Research in zoopl^kton, 
chaetognathae, 
siphonophorae,^ medusae, ^ 
t axonon^ , zoogtography ; 
indicator organisms in 
water/ masses; fouling, 
sea fisheries; biojogy 
and ecology of thunnid^; 
.discovered eight new 
species of chaetognathae, 
three of ^phonophorae 



Research on human factors^ 
in technical 4^\;elopment 
of Latin-American 
countries 



Anthropolof^y 

1. Francisco Aguilera 
(1943- ) 



2. Theresa Tellez 
tl929- . " ) ' ^ 
New Ij^xico 

,M.A. ,^ American Uni- 
' ^ersity 

Psychology ^ 

1. Dr. Uvaldo Palomares 
(1936-/ ) 
Indlo, California 
, Ph.D. (educational 
psychology) , 'University 
of Southern California 



KLC 



Assistant professor, 
anthropology, 
Boston University - 



Professional associate. 
Office of Foreign Secre- 
tary, National "Academy of 
Sciences, Washington, D.C. 



€o-di^ctor. Human Devel- 
opment Training Institute, 
San Diego; Presi'dent, In- 
stitute for Persotial 
Effectiveness in Children" , 
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Research in Latin-American 
and Iberian social organi- 
zation of vxizsil tigrarian 
peoples 

Science in ethnic 
societies 



f 



Educs^tional and emotional 
problems in preschool- and 
elementary school children j 
designer of tests to 
accurately measure the 
aptitudes axld abilities of 
Spanish speaking s^tudents 



Geology 

X>V Miigijel Mbntes Texas International /Natu'ral fuels - 

tl^- ) ^ Petroleum' Corporation, \ ' • • 

*TexM ' * ' ^ ' Louisiana- , • - " ' ' \ 

BiS.^v^xas A & M . . * * " . ' 

&iRlneerdng/>Electroriics/Computers / ' ' , ^ ■ ' ' 

. \ ~ . " « 

Prominent ^isp^id-Americans in these fields include: ' . ^ ' 

Art Arriola . a project engineer with - the Naval Ocean/ Systems Center- (NOSC) in 
San Die go. He works mainly in the area of digital design, with an emphasis on 
the^esiga and implementat:^.on of dist:rete component digital controllers, mini-? 
computer int^aces, anci automatic test equipment. Born in El' Pa8o,^T€xa$, (both 
of his parentsS^ere originally^ from the Mexican state of Chihuahua) / he- r^c^ived 
his B.S, in electrical engineering from the University 6f Texas at El* Paso and 
is purrently pursuing his Masters at San Die^ State University. 

Michael Gonzales Castafteda , a mechanical engineer with, the ^computer science. and 
engineerfcg department of NOSC's Production and Fleet Support ^Branch. A fiative 
of New Mexico (father "from Chihjjahua, Mexicojf mother from Texas)^ he has served 
as NOSC' s Spanish-speaking coordinator^ and on their Summer 'Aid Student Pro^'am, 
He is currently a recruiter/advisor' of the Technician Deyelopment Program^ an 
equal employment opportunity personnel counselor, and a member of .their ^Speaker* 
Bureau, - (See Hw to Use Materials section) • The recipient of a community ser- 
vice award in" 1970, Castaneda was also All State V.g^.W. Commander in 1969.' One 
of his goals is to translate. the works, of the greater > Mexican son^ writers into 
> English. 

Alfred M* Medrano is an electronics engineer at NOSC's Systems Design Branch.* 
Bom in the Los^ Angeles\ area, fie "received his B.S. with honors ia ele'ctrical 
^^engineering frgm Cal Poly, ^Pomona/ 

. Rosendo'Natanjo , an/ electronics engineer at IJOSC,' was bom in Cali^ Colombia 
and took his B.S. at UCLA, Among his many accomplishnjents are the development 
of a new computer progrstai for processing data which reduces •tum-arounS time 
from three months to five days; and the design of a filming technique which 
db^ts,$5000 and which replaced a Sophisticated but inefficient $80*, 000 system. 
He also sejrves, in conjunction with the World -Bank and the Inter-American De- 
velopment Bank, as a consultant hn South*> American* projects involving mini-com- 
jauter systems and microwave communicatioh systems, and has a special interest 
sharing the t.S.'s advanced technology with the developing countries of Latin 
America. 

Dr. Frank M. Valenzuela . an electronics engineer at NOSC, works in the f i^ld of 
acoustics with an emphasis on experimental research.* His responsibilities, have 
included the develqpment of .advanced sonar systems an4 a submarine data acqui- 
sitioa system. He has also served as an instructor 'in engineering acoustics 
and mechanical engineering; implemented the Spanish Speaking Progtam for the ' 
Navy; and headed NOSC's Co-op Program for scientists and engineers. Cr. Valen- 
zuela, both of whose parents came, to the U.S. from Mexico, topk his B.S. in 
mechanical engineering from thfe University^ of Arizona and hi$ Ph.D. in engin'feer- 
ing acoustics from Pennsylvania State University. He also received a fellowship 
from NOSC' 8 Ph.D. Engineering Program. 



Iji -their MixiDrity P^^ofiles, NASA lists the follov7ing Hispanic-»Ainer leans ^among 
their emplpyees : . ' . , • • , 



Kame ^ and 
Place of Birth 

1, Mario Acuna, Ph.D. 
- Argentina 
V 



2. ^Henry H. Arnalz 
Mexico 



3» Arturo B. Campos 



Education 
and Awards 



Position and 

Contributi ons 
^ ^ 



M.S., electrical engineer- 
ing, National University of 
Tucuman; 1*h»D. , s^ace 
science, CatHollc JJniver- 
slty of Amerlda, Richard- 
son Scholar at Davidson 
University 

B.S., aerospace engineer- 
ing, Cal Poly/Pomdna 
M.S., mechanical engineer- 
ing. University of "Southern 
'California 

B.S,, electrical- engineer- 
ing. University of Texas 



Principal investigator. 
Pioneer 11 fl'uxgate; 
Magnetometer Experiment, 
Goddard Space Flight Center 



Aerospace engineer, 
Dryden Flight Research 
Center 



Section head, Power 
Distribution Sequencing 
Section, Johnson Space 
Center 



4. Col, Gonzalo Fernandez B.S.^ engineering,- U.S. ' Assistant associate admin- 



Florida I 



5. Orlando A. "Gutierrez 
Cuba 



6. Juan A.. Juarez^ 
- Arizona 



7. y Elena Melgares 



8. Frank E. Penaranda 
^ J. Cuba^. ■ 

s 



9. Ruben I^amos 

Mexico ^ ^ • . 

10. Fidel R. Rui; Jr. 
Texas 



Military Academy; M.S., 
astronautics. Air Force 
Institute of Technology; 
M.S., buslSiess admlnl?- 
• tratlon, Geotge Washington 
University' • ^ 

B. A. ,' mechanical engineer- 
ing, Rensselaer Pblytech-^ 
nlc Institute • 

-/ 

B.S. , electronics ' * 
engineering, New Mexico 
State University 

B.S., biophysics.T^ 
Magna* Cuy Laude 
Univers«y of Houston 



B.S. , physics, 
Manhattan College 
M.S., physical sciences, 
Marquette University 



intrator for Center Oper- 
atlons (Systems Manage- 
ment) Headquarters 



Aerospace engineer , ' pro- 
gram manager, Lewis 
Research Center 

Electronics engineer 
Kennedy Space Center 



\ 



Aerospace engineer, 
Bloenglneerlng Systems 
Development Branch, 
Johnson Space Center 

Director, Resources and 
Management Systems 
Division, OAST Head- 
quarters 



b/S., electrical engineer- 
ing, University of Texas 

B.^., mathematics, Texas 
*A & M University 
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Electrortics engine^ir, 
*Ames Research Center 

Deputy director! 
•Goldstone Trackin-g Station 



Other Hispanic-American engineers (taken from the Directory of Spanish Sur- 
• named ofid Native Americans in Science and Engineering) are: 

1. , Jake I. Al4irjd (b. New Mexico) /North American Rockwell 

2. ^Humberto F. Alcantar (b. California), North American Rockwell, NASA Space 

Division 

3. Manuel E. Alvarez (b. California), North American Rockwell 

^ k. ;Jaime Chapar;;-o (b. Chile)'', 'Southern Engineering Co. of Georgia 
5; Ernest Cortes (b. California), Lockheed Electronics 
6. Felix Fernandez (b. Cuba),' M'. W. Kellogg Company 
1. Victor Garcia (b. Ne^^ York) , Litton Sh^Sy&tem's 
8. Luis Garza (b. Texas), Southwest Research Institute ^ 
5, Enrique Gomez (b. Texas), General Dynamics 

10. , Julian Juantorena (b. Cuba), Ledoux and Companylig^llurgical Laboratory 

11. Henry J. Martinez (b. California), North American Rockwell . ^ 

12. Mknuel M. Puente (b. Spain), Fl^uor Corp. ' 

13. ,Josdph Zaval^ (b. Illinois), Advance Transformer Co.* ^ 



' * ' . APPENDIX A 

MOSLEM AND JEWISH SCIENTISTS OF MEDIEVAL SPAIN 



^ Circa 900-12001 



khnn Q5sim Maslamahal-Majriti /(b. 1, d. circa 1007), astronomer and occulist of 
Mad^^, the fJ^rst Hispanic-Muslim scientist of .note, was, one of the fifst to intro 
duce study of the sciences, espfeci^lly niathematd^cs a^d alcheii^, to the western 
part of the Islamic World., Among his written wdtks were a treatise qn the 
astrolabe; a commentary on Ptolemy's Planisphaerium; a commercial arithmeti<i|' 
book; and, it is thought, one on the genersftion of animals. He j[^s considered to 
be the schol^whp added tangent functions to astronomical tables. 

J f 

Avicenna (980-1037), \7h0se Canon is the* moat widely reac}' medical book evet 
written. ' Regularly publisheS through the middle of ^he 17th' century , it is still 
used in some Eastern countries. ' 

glzarakee; Al>-Zarqali (Ai^chal) (b. circa 1029, d. circa 1087) I an astronomer 
and mathematician Xi7ho, while working in Cordova and Toledo, invented to improved 
ast^olab'ej became the first person to prove the motion of solar apogee wi-th-reff, 

^ . ^ ^ V A, 



ereuce'to the fixed stars; edited the-Toledan astxonomical tables; and explained 
the construction of trigonometrical tables, ' . / 

Abraham Bar Hiyya (l(T70-1136y, Barceloaa-bom Jewish mathematician' and -astronomer 
«who pioneered the spread of Arabic science to the Western wo'rld. His* mathemat- 
ical and pl^ilosophical writings were' very important to the growth -of West.ern 
science, " , 



Abu Marwan Ibn Zuh^r* (Aven2oar)'' '(b, circa 1091, d, circa 1161), physician o^f 
jSevi'lle and- teacher of the gre;^t scientist Averroes, attempted to keep medicine 
and chegiistry uniteU and wrote books on therapeutics, hygiene, foodstuffs, and 
yariotfs pathological conditions. Two generations of great physicians were' 
members of his family^ among them a woman (unusual ±xi those times) ncrted^for ' 
' her iiealing arts Sand the greatest of the Xndalusian clinicians, Ablj Ma^rwan '*Abd 
Al-Malik. ' ^ ' • • ^- • ' . . ' * 

Abu 'Abd Allah Muhajnmad Idrisi (1099-1166), a geographer from' C^td wh6, in 
writing a d^escription of the world, divided it iAto seven c^iAatic zones and ^ 
Recognized i,ts sphericity. He also wrote a^ geographic'al encyclopedia (the ro- 
mantically named pleasure of Men and Delight of Souls and treatises on botany 
{ and materia medica. i ' ^ 

. ^ .r > * - i ^ - ; ' ^ ' ^4 

Ibn Ezrck (b, circa 1089, d. 1164), the^^great Toledd-born Jewish philosopher and 

'trans la to&ji^o was immortalized by Robert Browning in his Rabbi Bei^Ezva. A 
prolif J^cnwrlter (on math, astrology; 'calendars, and astrolabes), he was inter- 
ested in magic -squares and the mystical propetties ofjj^umbers; explained the, 
decimal system of .numeration; helped spread the MpKlem*s rationalistic scien- 
tific approach among the Jews of .Christian' Europe; and^gre^itly influenced both' 

.the Jews and the Christiaiis of the period. 

Al-Gafigi (b. ?, d. 1165)'; was a physician and botanist bom in Ghafig, Spain. 
He. gathered and described Spanish and African plants and was the first person 
to describe- yellow ambei;" and sal ammoniac. . , . » 

Abu Bakr Ibn Tuf Ail (b. ?, d. circa 1185)^ was^a :physician and philosopher who 
practiced near Granada and,-whose writings ^included* a natural classification of 
. Qcienqe and a discussion of spontaneous generation^ 

Abu Zakariya Ibn AI-^Awwam (flourished, Seville, end of ' 12th^ centur.y) , authored 
, the most important medieval work on agriculture, The Bbok of Agriculture. It 
contained obsexrvations on soils and manures, grafting, and numerous plants. 

Muhammad Ben *Ali Ibn Farah Al Safra (flourished circa 1199) ,^ a' botanist wKo , * 
collected and^ studied plants in meridional Spain and founded the Botanical 
Garden o£ Gua'diz. ^ 

Malmonides (or Moses ben Maimon) (b. CcAr^dbva 1135, d. 1204); the physician who 
hds been called t^e most influential Jewish philosopher since Moses. His 
writing influenced the medicine of his time as. well as many later Christian 
philosophies. He studied ^art, science, medicine,* philosophy, and literature 
with Arab instructors; Ifebrew and Jewish learning with his fatheV. Travelling 
to E^ypt,, he- became Saladin^s personal physician' arid wrote medical books on 
such subjects as asthma, diet, and poisons and their cures. A believer ih what 
is now called psychosomatic medicine, he advocated hygiene and the helaling power 
of nature, A student of astronomy, he was one of the earliest scientists to 
discredit astrology. ^ ^ ' » • . 
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Ibn^Bajja (b. Saragossa 1106, d. chxca 1138), was an astronomer and philosopher 
who wrote on materia medica. A leade^ in the movement to revise Ptolemy through 
systematic research, his works influenced many of the great scientists who fol- 
lowed him, 

AbuU-Walld Muhammad ibn Rushd (Averroes) (b, Cordova 1126, d. 1198), was an 
authority on religious law, medicine, and philosiDphy and the ^cion of a family 
known for the number ofi judges and religious schcfjiars it produced'. The works of 
.this man, one ^i^oie ,moV t influential of Moslem thinkers and a noted commentator 
oil Aristotle, survive today in Latin ajid Hebrew translations. 

Other famous seietitific figures of those days include Hasday ben Shaprut, the 
Jewish scholar who translated the Materia Mediaa of Dioscorides; ^Arlb ibn SaM 
ar-Kitub . author of a noted work on 'gynecology; Abu'l-Qasimal-Zahrgwl (the' Latin 
Albucasis), the greatest Moslem figure in surgery; Ibn al-Baitgr . who listed all 
that was known about pharmacology and added some 300 nfew drugs; -Stnd Zacaria 
Al-Awan , whose* scientific study of ^ arboriculture 'and horticulture I'aixi the foun- 
dationv.for future works on the subject* 

circa 1200-1400 « 

Judah ben S.olomon Ha-Kohen Ibn Matqah (b, Toledo circa 1219, d. ? ) , an as- 
tronomer » and philosopher whose encyclopedic w^ork, The Search far Wiedonij 
'•(written in Arabic and later translated into Hebrew) discussed Aristotelian 
logic, physics and metaphysics, religion an^ math. > ^ 

Muhyi al-din Al-Maghribi (flouY:ishe4 isth century), a mathematician and astron- 
omer who^e woi'ks revealed a great- knowledge of Chinese astronomy. 



Abu Muhamiiad Ibn Al-Baytar (1197-1248), the greatest botanist and pharmacologist 
in ^11 Jslam. • r . ^ 



Abu Ab*daSRLah Ibn Al-^Raciqam (b. ?, d. 1315), Who wrote articles on scientific 
instriiments ,and XQjnpi^lpd the astronomical tables for Andalusia. 

Isaac Ben- Joseph Ben Israel of Toledo Jib. ? , d. circa IS'SO) , an astronomer^ ' 
whose writings'represent the height of medieval Jewish astrondmy. - (His works 

'included complete solutions of right-angled spherical ^riangl^s) . 

/ ^ . * ' ^ , ' ^ ' . ' ^ ^ 

Ibn Al-Khatib (b.- Loja .1313, d. circa 1374), a physician- who consid^^ed the 

^possibility that disease ia^ gontagious and wrote on .such subjects as eye disease, 
f eve i>> surgery, pediatrics, aphrodisiacs, se:^, cosmetics, medical history, and 
travel. ^ . ' , 



APPENDIX B^ ' • • 

'STATISTICS REGARDING THE REPRESENTATION OF HISPANIC-AMERICANS IN SCIENCE 

' # • • _ _ 

1. Only about 100 od the 10 million Mexican-Americans living and bom in cthe 
^,/U,S.A* \^pl& science Ph.*Dl^s (Entry 14, Bibliography) 
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Of the ^2,000 medil^al students in this country in ''1971-72 , 247 were Mexican- 
American^ 76 mainland Puerto Rican. (EntHj^ 7, Bibliography) 

Of the 17,305 dental students in this country in 1971-72, 93 were Mexican-, 
American, 26 mainland Pixetto Rican. (Entry 7, Bibliography) ^ 

In Chicago, where some 500,000 Spanish-sumamed persons lived^ in 1970, only 
28 of the 4253 persons- attending hospital-based schools of nursing were 
Spaalsh-sumamed. On the other hand, 45.5% of tho^e training to be practical 
nu«ses (a poorer paid, less sp^cializeci position) were of Hispanic origin. 
( Spanish-surname d' refers only to the origin of a person's name and, thus, 
may include women who have assumed their husbands' names). (Entry '7,^ Bib-' c 
llographyft ' ^ , . 

Only'l.2%\of American engineering students in 1973 were of Spanish origin, 
(aitry 20, angiography) ^ ^ - " • _ . 
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, APPENDIX C 

PROGRAMS DESIGNED TO MEET THE HEALTH SERVICE NEfiDS OF AND RE^^IEVE ^RE ' 
HEALTH WORKER SHORTAGE AMONG HISPANICS^ ^ ^ 

In June, 1970, the Office of the Special- Assistant on Health Needs of 
Spani$l\-sumamed Americans was established in the U.S. Department of Health, 
Education and Welfare. . They are involved in impleme^ing^ comprehensive 
health services prog3Pto for Hispanics, ' ' 

The Comprehensive Health Manpower Training Act of ' 1971 allows the federal 
government to provide.funds* to encourage the participation of socio- 
economically disadvantaged students in health science sahoold, (Companion 
Act: Nurses ^training Act of 197,1). , 

This Act authorized the creation of the Office of Heaith Manpower Opportu- ' 
nity (in the Bureau of Health Manpower Education)^ Ejr. Henry Herrera of 
that office is Special Assistant for Spanish-surnamed Concerns. Among^the 
activities of this pffice have been: ) 

a. Funding the Bay Area Raza Coalition for Health, a group of community- 
controlled family, hea^^th clinics (San Franci^ Bay Area) . High School 
and^ college students are also brought* to these clinics to l^arn about 
heaifsh careers aiid to receive educational counseling and tutoring. 

b. Funding the New York College of Podiatry which works with ^Puer to Rican 
Students (in New York and other partsyDf the Northeast) interested ^.n 
careers in podiatry and helps provide bilingual, bicultural podia trie 
"feducation. . ^ 

c. Med-Start Program in TucS9n, Arizona . / .7 

d. ^ Black Indian Chicano Coalition -'in Omaha, Nebraslca 

Funding to' recruits an<J retain, minor;! ty Students in the health sciences. 
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Name * 

!• Dr\ Daniel Acosta 



APPEJ&IX, D 
r 

HISPANIC-^AMERICAN PROFESSORS 
School 



University of Texas 
2. K Dr. Juana Luisa Acrivos San Jose State 



Field 
Pharmacy " 
Chemistry^ 



3. Dr.'^Guillermo A. Aguayo University of Puerto Rico Chemical engineering 



4. Dr» , Jose Ramon Alcana Wayne State University 

' University of Colorado 



5. Dr. Jorge Antpnio 
Aldrete ' . 

6. Dr. Anita Alvarado 



University of New Mexico 



7. Dr. Laurehce Richards University of the Sox^th 
Alvarez 



8. ^ Dr. Armando Carlos 
/J ' Angel 

/ S> V 

'9. Dr. Vincent Anselmo 

10. Dr.;Gina Arce ' * 

11. Dr. Efriam Pacillas 
Armea^riz 

12. Dr. Lucio Afteaga 

13. Dr. Ste^fe^' Arvizu 



Pima -College 



New Mexico Highlands 
University 

California State Univer- 
'sity, Fresno 
University^ of Texas 



Wichita State University 

(Jfilifomia State Un^ver-r 
s i t y , S a cr amen t o 



Anatomy % 
Anesthesiology 

Anthropology 
V Mathematics 

Chemistry 

^^hefliistry 

Botany 
Mathematics 



■I 



14. Dr. A^lonzo C. Atencio University of New Mexico 



15. Vincent E. Ayarez 

Dr. Ernesto J. Bac^ 



l\. Dr. 
^ Jr. 



17. Oswald G. Baca 

18. Dr. Alfredo Banos 



UC Santa Barbara • m 
College" of Santa Fe 

University of Kansas 

m 

UC Los ^geles 



19*. Dr. Hugo Bargos-Guevara University of Illinois 

20. Dr. Ruben Gerado University of Illinois 
Barrera 

21. Dr. Jorge Raul Barrio University of -Illinois 

A 
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Mathematics,' statistics* 
Anthropology ^ 

Medicine, hormone^^ synthesis 

Chemistry 

Chemistry 

Microbiology 
Physics 
Anthropology 
Physics 

Chemistry. 



22^ Dr.- CArKfs A* Bonllla Colorado State University 



23* . Byron C. Burros 

24* Dr« Joaquin Bustaz 
•2S* Dr*%prank Cabera 
26* Jdse G, ii^ch^la 

27, Dr, Raul Cario 

28. . 



California State Univer- 
sity,* Long Beach, / 

University of Cincinnati 



Biology, p^y^iS^i 
G^mistry^ * 

Chemistry 



L'.b^o- 
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Benedict CoU'ege 

University of Texas 
^J/^ical ^School 



^ Mathematics 

Chemistry - " m 

Public heaith, pediatrics, 
epidemiology i 



California ^State Poly tech- Biological sciences ^ 
nic College, San Luis Obispo ♦ ^ 



Dr. Manuel Carlos : UC Sant^ Barbara ^ 



Dr, Albert Jo'seph 
Castro ^ 



• 29. 

. 30, Dr. Atitopio E, Colas 

^ 31, Dr, Eugene H, Cotar^ 
Robles 

32, -Dr, Orland^^uellar 

33, Dr, Jaime Delgado 

34, Dr,' A, F. Diaz 

35, Albert C. D'Silva 

36, Dr* Ruben Duran 



37. 
38. 



Andres Estra4a , 



San. Jose State 



University of Wisconsin 
Medical School ' 

Pennsylvania -State Uni* 
versity 

University of Utah 
Vniversity ofi. Texas 
UC San Diego ^ . 
Oregon Graduate CeSfTter 



Waehington State Uni^^ 
versity 



Antbropolo^ 
Chemis try ^ 



Biochemis try 

Micirobi^ogy 

Biology 
Phdrm^cy ' 
Chemis try 



J 



1 



Engineering>fiaterials 
science- 

Microbiology, genetics, 
physiology 



Pdn American University «v ^oChemTstry 




Dr, Hector Farias, Jjr, Univetsity of Noiftth\Caro- -Anthropology^ medj.cal 

li^Medical Schobj. » . educatioQ 

V ^ * ^ « • 

Dr,' Jack E, Fernandez University of South Florida Chemistry 



Dx, Rene Franco 
Juan M, C^llegos 



Dr, Tony Gall egos 



El Paso Community College 

.Catholic University of*, 
^lll^erica 

New Mexico Higftljands Uni- 
.versity 



Environmental engineil^fng 
Chemistry . . * 



Biology 



43* 



Dr, Jose "D, Garcia, Jr, Universiiiylof Arizona ^ ^ ' Physics"^ 



44. Dr. Rlcardo Gomez 



California Institute of 
^ Technology ^ 



45. Dr. Ciriaco Gonzales College of - Santa Ve « 

* ^ 

46. Dr. Richlrd Griego Uniyers^lty of New Mexico 



47. Dr. Nicolas Herrera 
^ " *' ' 

•48.">£)r.* Joe'Ibanez/%Jr. 

49. Gabriel- A. Infwito ' 

50. Dr. Vlncente Llamas 

51. Dr. Carlos Llano 



St. Bernard College' 
University of Houston 
Texas k li M 

New. Mexico Highlands* Uni- 
;versity ^ 

University of the Meric^s 



52-.. Dr. Antonio Lopez-Roman Louisi'ana State University 



53. Dr. Edward Macias 

54. 'Art^hur Mares 

55. ' Diana Marines ^ 

56. Dr. Alberto M. Mar- 
tinez 

,57. Elsa biana Martinez 



Washington University 
College of Santa Fe 
"Michigan State University 
diversity of^ Illinois 



University- of Texas 
Medical School 



Physics ' 

/ 

A' 

Bi-ology 

Mathematics 

Chemistry 

Chemistry 

Chemistry 

Jhysics 

Chemistry 
Chemistry 
Chemistry 
Biology 

]|?atural 'science 
Chemistry 

Chemistry 



,59. ^ Samuel Martinez, Jr. ^University of Tulsa 



58. Dr. Jacinto Martinez Eastern Illinois University Zoology^^ 

Chemist ry^ 
Chemistry 
Chemistry 



60. Zaida C. Martinez 



r 



61. Dr. Marino Martinez- 
Carrion 

6i2. Dr. Carmen Mercado 

63. Dr. Miguel Medina . 

64. Dr. Jaime Maya 

65. Dr. Gustavo Morales 
66^ Dr. John A. Najrvarte 



Florida State University 
Florida State University 



Hunter College 

University of Jexas 
'Medical School 

V Eastern Illinoiis University 

Bayior University 

University of Jexas 



67. Dr. Luis Gabriel Navar University of Alabama , ^ 

68. Dr» Alberto Olivares Texas A & 'l C 



,Chemi«try 
Pharmacology . 

Zoology ^ . 
Geology 
Mathematics 

Physiblogy, biophysics 
Chemistry 
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69. Dr. Ma'rla Ortiz 



70. 
71. 
72.' 
73. 
74. 
.75. 
76. 

,77. 

78. 
79. 

• 

80. 
81. 

Z 

4 

84.. 
85. 
86'. 
7. 



Dr. Andrew Pacquet 

Dr. Jose Rafael Padro 

Dr« John Carlos Perez 

\Dr« Steven Perez \ 

Dr« Ramon Tinon,'^, 
Jose Juan Rabel6^ 

Dr. Philip Reyes 

Dr, Miguel ftios, Jr. 

* 

Evelyn Rivera 

Dr. Juan Guadalupe 
Rodriquez 

Lorraine D. Rodriquez 
Dr. Sergio Rodriquez, 
Dr« Hector Rubalcava 



talifDrnia State Polytech- Biological Sciences 
nic College I San Luis Obispq 

Texas Christian ' University Biology * * * 

University of Puerto Rico Mathematics, statistics' 

Texas* A & 1 ^ ' - Biology 

University of South ^'lorida Chemistry . 



Biology 
Biochemistry 

V 

Chemistry 



UC San Diego 

Rutgers College ^ 

University of New Mexico 
School of Medicine 

California State Polytech- Physics ^ 
.nic College, Pomona 

.Michigan State Universi'fy Natural science 

University, of Kentucky Entomology 

-University of Kentucky ' Microbiology 
Purdu^SJIniversity ' '^.Physics 
Universrfeyw College, Dublin Chemistry 



Dr, Manuel Ru:j^z-Urbieta Texas T^ch ' ^• 
Em^gdio Jesus Salmon University ^of Connecticut 

University of Notre Dame 
UC Los Angeles ^ 



Dr. JulianrSatnora 
. Dr/ David A.' Sanchez 
Dr. Gilbert San«*fe*z 



New Mexico Institute of 
Mining aJtxh^Tecbnologx 



88. 

t 

89. 
90. 
'91. 
92. 
93. 



Dr. Antonio Sandoval University of Missouri 

J. M. Santillan-Medrano Utah State Univers-ity 

Ricardo ^Silva * San Fernando Valley'State 

^ . ^ ^ ' ' 

Dr* Frank J. Talamantes UC Santa Cruz 

Dr. Richard Tapl'a Rice University 



Dr. George Trevino 



Del Mar Col'lege 



Mechanical engineering 

Chemical engineering 

'Anthropology 

Mathematics 

Biology 

* Chemistry , 
Soil (Ihemistry • . - * 
Chemistry 
Biology ^ 
Mathematics 
Physics ^ 
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94* Dr. Henry Truebo 

95. Edward Trujillo 

96. Qr* Vincente Vi^a 

97 ♦ Dr. Juan Villamarin 

98/ Dr> Juan .d'Gue^ablde 

99-* Cbnchita de Ortiz 
Zuazaga * • ^ 



.University of Illinois - Anthropology 

University if*Utah* Biology 

• New Wexico^'State University Biology 

* . ' r • - ' . * * 

University of Delaware Anthropology 

UC San Diego ^ Biology 

University . of Minnesota Chemistry 



APPENDIX E • . 

y OTHER ^HISPANIC SCIENTISTS A^ID THEIR CONTRIBUTIONS 

(most of these names have. been taken from' the Mi i?a2a ^publication) 



Name 

1. ^ Dr. Fernando Alba 

2. Jose Antonio AlzaCe 

3. " Emma Apodaca ^ 

4. Adolf o Camacho 
*5'.^ ArtU'ro Campos 

6* Rodolpho Steven Castaneda 

* o 

?• Herbert De Crote 

8» fen)|stc3 Cardona tie la Parr a 



9. *"JaiAie la Rosa 

•r 

10. Carlos Pinlay 



r, 
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11. Enrique Valle Flores ' 



7'^ 



Contribution 

Movement of particles in a ring of 
radiation (1947) 

Invented a cotton gin 20 years ahead 
of Eli Whitnqy (1729)- 

Laboratory 'preparation of information - 
in systems and tests for Space Division, 
Downey 

First neotypo which revolutionized 

graphic arts (1945) . ' 

» *> 

Senior electronic- engineer, manager [of 
prime contract developmeJnt of lunar Wodiile 
electrical power distribution, NASJ?^ 

' . ^ - 
•Inventor, of circular motor internal 
. combustion engine (1963) 

t ' ^ * t 

'A light control (1945) " ^ ' ^ 

•Extraction of seventh root 'of a 63 digit * 
number in 20 minutes through mental 
processes; a vorld record (^.69) ^ 
" ' '' • < 

• Manual control used on all- Apollo 
systems (1970) s * " . 

Discovery of yellow fever • transmitting 
agent (1914) , - ' - 

New mathematical concepts (1900) 
70 , - - . 



'y. 12. Mabuel Gonzalez Flores * 
13. Antonio Ortega Franco 

14#* Jorge Lopez 

' •• * 

15. Antonio jiendez - 
16* Rafael Mendozd 



17. Jose Mireles 

18. . Felipe t^adea ^ 

19. Octavio Feral ta ' 

20. ^Manual L. Perusquia 
• ,2]^ Jose Salazar 

bji .22. Pedro C. Sanchez " 

Javier Baxrws Sierra 
% *■ 

-24.^ Ovidio Farga Torrente 

25. FraQcis.co Valenzuela 

26. Dr. Manuel Sandoval Vallarta 

* 0 

27. Richard Thomas Zaryala • 



Inventor of two building construction 
processes (1944) 

Medical technplogy, Warner Lambert 
Pharioaceutical Company * * 

Responsible for physical assembly 
(pap^r to physical wiring) in, the 
production of the Apollo 

Sugar refinement (1875) 

M-1 and'M-2 rifles; Mendoza machine 
^gun (1911-12) 

Electrostatic t^raiSf ormer (1947) 

Designer of metal parachutes u^d by 
astronauts (197D) 

Electric Peralta valve (1948) 

A stereophonic phonograph (1954, 1957) 

Engiaeer on North American Roclcwell's 
Apollo program 

New earthquake theory (1930) > 

Author, Treatment of Differential and 
Integral Calculus (1940) 

Combjl^atiofi telephone-televigion (1969) 

Valenzuela engine valve (1948) 

ilath and physics",' the theory L^- 
maitre Sandoval. Vallarte^ relativity 
and natutalizatiqn" of rsyiiation 

Mathematics . - 
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' , IMPORTANCE QF RECOG^ZlNG MINORITY CCfRTRIBUTIONS 

* . • * ' 

Vfhile the impact of the West on our instructional programs has long been 
recognized, the contributions of Eastern civilizations have received but* 
little attention. Because people outside the Anglo-Saxon mains treams^re sel- 
dom accorded thesame respect .given their non-minority counterparts theit 
.achievements often go Unrecognized and, as a result, studelits are not given \ 
the opportunity to study and appreciate their workj Progress cannot be— and 
should never be— attributed to the contributions of ^any one country or group , 
of people. It is, rather, a credit to the efforts of men and women from every 
known race, /religion, culture, and civilization. ' 



CONTRIBUTIONS OF JAPANESE AN]> CHINESE SCIENTISTS AND -ENGINEERS • 

The intellectual appetite of the Japanese people may be counted as 
one of their^ virtues and their interest in the unknown is particularly 
strong. Thus, even du;?lng*the 250 years wheA the country was closed . 
to the outside worl;3f^ the ;5tu'dy df Western science, primarily' in the 
medical field, was pu»^ued by a certain number of people through 
Nagasaki, the only city permitted at that time to conduct foreign 
trade. . • . » • 

In mathematics ,u although, the figures were completely different from' 
thps^ used in the West,, great progi^ess was achieved in certain fields, 
and as early as the f7th century, the theory of differential and 
integral calculus had^alre^dy been discovereci. - ^ \^ 

This love of learning of the Japanese people, coupled with an academic 
level which was ex.tremely advanced, although limited to a. narrow 
sphere, provided the conditions necessary, once the Meiji government 
Introduced Western learning into the^country, to' brin^ about an 
amazing dissemination of general education in various fields of - 
Academic endeavour. For example. Dr. Hidfeyo Noguchi, who was destined 
to become a|^world famous bacteriologist in tropical diseases.,,.., 
started fr^m humble beginnings as the son of a very poor farmer. 
('Japan in Tvane-irtion^ Ministry of "Foreigtr'AXfarrs; Japan, 1975), 



During this Meiji period (1868-1912) major technological progress' was m^de in 1 
the improvement^of strains of rice, cross-pollination-, cultivation,^ irrigation,^ ^ 
and fertilization. This was made possible by the now open ^oimnunicatioji * . 
between clans and villages, by subsidies^, and by the government-fostered 
development of more modem tools and production methods. 

The present emperor of Japan also has a strong ititerest in science, 'particularly 
marine biology and botany. He maintains a lab within the grounds^ of the • ♦ . 
Imperiar Palace and has collaborated on*such scientific works ei^i/0ie Sea Shells ^ " 
of Sagami Bay and NovaiF^lora Nasuensis, He has made great progress in the • . ' 
study of the hydrozoa, one of the most primitive £orms of life and is^ also imown 
for his studies of the^plant life in the vicinity of ^asu in Tochigi Prefect. 
: 
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*ended in the mid-19th century 



The scientific and J:echnological contrdbutions made by pjeople of Japanese— . • 
and Chinese — ancestry ait^ far too numerous to list here. The folloiring are < 
but a few of these important accomplishments: 



ASTRONOMY 



As early as 400 B. C, , S^ih Sen > Wu Hsien , and Kan Te- constructed celestial 
charts (xising the modem coordinate system "referenced to the equator) which 
>ccurately described the positions of more than 1500 individual stars. Th^ 
first Chinese eclipse records date back to 1361 B.C. and, theixTist of ijovae ♦ 
and super-novae details .some 90 of these events between 1400 B.C. and 1690 A^D, 
.(Only three super-novae have eyer been recorded and the first of these,' the , y 
origin of the fitab Nebula in Taurua,.was recorded 5nly by Chinese and Japanese 
astronomers in 1054 ^.D.) They listed 581 comets' be tjween 1600^,C* and. I6D0 A.D. 
arfd, as early as 635 A.D,, noted that the tails of comets ppint away from ^he 
sun. Their majKy recorded observations of Halley^s Comet — the earliest iti ^ 
467 B.C. — helped modem astronomers approx:|.mate its orbit. Meteors and mete- 
orites were also listed; as were the appearance of sun spots (phenomena they, 

observed as eiarly as 28 B.C.). \ ' , 

« ' — I 

Chang Heng (78-139. A. D.) , one of the greatest Chinese scien.tists, not"*only 
excelled in •astronomy but in mathematics (calculating the value of pi), 
engineering, philosophy, poetry^ geogi^aphy, painting, and seismography, Amdhg 
his many inventions was a \^ater-driven planetarium, Kuo Shou Chin^ (1231 A.D.- 
1316 A^D.y, the astroiK)mer-matheDjaticia.n believed to have intrpduced spherical 
trigonometry- to China, is' remgmbered for having determined the winter solstice 
of 1280 A. a. 



ENGINEERING > INVENTION, AND TECftNQLOGY ^ - 

The construction of the Great WalL of China, one of the Sines t engineering 
feats- of all time, was the responsibility of Meng T^ ien Xcirca. 221 B.C.). An 
engineer and military general, he predictAl that the majc^ part ol* the^ wall ^ 
could be built in seven years. Thanks^ to his scientific ge\iius and talent for 
leadership, this dresun became a reality. (Another g^eat feat — one ofi^ hydraulic ' 
engineeringf-was the construction, startirrgl^n the 5th century B.C.,*of the 
650 mile\ Grand tJanal connecting Tientsin and Hangchow.) Also quite notable 
was the work of Tsu ' Ch^ung-Chih (430'^,D.-^501j^^^^ an excellent Mathematician 
ari.d mechanic who constructed ^' motor boat and invented (or' i:evived) a south 
pointing vehicle and of Shen/KuaT (1030 A.D.- ? ), an' Astronomer-mathematician 
'Wlio. included in his writings the first descriptions of the magnetic needle "and 
of movable t^pe foj: use in pointing, ^ ^ ^ 

^> . * * • . . , . 

A lis^ting of otheV Chinese firsts includes the ^jSVetition-^-by Chuko Lfang in 
32 'A. D. — of the wl]^elbarrow (which was not 'known in Europe until about 1250 
.D.). Paddle-propelled boat? were being used in China nearly 1000 years 
rlier than in the Wfest/as were mill, water-wheels. A buddist monk, I-Hsing > 
d his colleagues designed the works of the first mechanical clock around 
3 A.J). Tghai Lun , in 105"A.D, , invented a paper of bark, bamboo, and fishnets; 
book printing s.tarted at least seven centuries before the time of the' Gutenberg ^ 
pfess. Gqnpowdfer afid the magnetilc compass are Chine,se inventions; they were 
also th,e only ancient people to design an efficient horse-harness. In 132 A.D., 
the mathematiciah Chang H8ng built the world^s first seismograph, a fascinating^ 
device that, when the earth trembled, made a bronze ball fall into a container 



from the mouth of a bronze animal. Sy^teniatic measuremejits^of. Jrainfall weee 
also made at the time ofHthe Norman Conquest of England 6nd oh^l^ Hin Ying, in 
135. B.C. (predating European discovery by .more than 1000 years) noticecTthat 
anow^ flakes are always six^^pointed. - . \ 

Alj:hemy^'^^one of the. best, known pseudo-sciences, was first mentxbned (by Li 

tao-Ch«^ to^the Emperor Han Wu Ti) in 133 B.C< and the first b^ok on" alchemy, 
e Kinship of the Three ^ was a Chinese one written in 14? A.D. 

MATHEMATICS . ' , ^ 

Ch^g Ts^ang (c<,250 B.C.-c. 152 B.C.) wrote Artthmetia Rules in Nine.,SeaUona 
, (China s greatest arithmetic classic) in which'^he gave the area of a segment of 
a circle as 3$(^a)a wliere c « chord and a » altitude of the segment. LiU Hsin 
-determined ^the' value of ^± to 3.154 in 5 A.D., and credit for the first magic 
square— where a ^series of number^, arranged geometrically add to the same sum~is 
given to Lo Shu. Chu Shih-Chieh ' ff lonriahpH c. 1280 A.D.-1330 A.D.), -a famous 
te'acher pf math, wrote* two notable books.. The first, a basic text, was impor- 
tfnjt because it brought Chinese algebra to Japan and thus greatly influenced 
their math.' The second^ Px*eoiou8 Mirror of^the Four Elements (which explained 
the methods' for Solving four linear equations containing Ifour unknowns and" 
numeri^aJL equations of 'any degree, - contained a diagram^ for finding binomial 
coefficients up to the 8tH power, and discussed the sumiaation of integral- * 
finite series), placed him among the 'top mathematicians of all-time. Chinese 
mathematicians also estabjiished both the concept of zero and the 'concept of 
the decimal point. • * ' ^ 

Chisho Imamura *, a Japanese mathematician who flourished in, the l7th tentury / 
A.D. ap.d was tl^e fii;st to assign a ^ value (0.51) to the spherical volume ^f 
unit diam^ter^ also suggested that fhe surface of a sphere equalled the cir- 
cuunfeVence squared and divided by four. ' Shit^evoshi Mori (flourished c. 1600 
A.D.) was t^ie founder of the aliacus calculating method in Japan and Yasauki 
Aida (1747-J,817 A.D.) evolved Tenshei-ho algebra and iSoitded the Mogami -School \ 
of abacus calculation. Yoshida Schiphibei^ Kuyo (1598 A.D^-^ ? ) was the autHor j 
of the oldest existing Japahese ^work on math, the JinkO'-^ki / yfh±ch explained thf^ 
operations on Soroban, including square and cube roots. Yoshisuke liatsunaza * 
(1693-1744 A.D.) was ^he first Jimanese to calculate pi" down to 49 decimal 
points. Naonobu Ajlma ,X^ — ^1798Na.D.), ^ne of the two most important men^. 
-Japanese math, simplified the complex -^calculating methods of timer fojrmulate^ 
an original theory on th^ circle; developed an infinite series dpling with 
problems of logarithmic theory, cylindrical\ intersection, and the investigation 
of equations; and^oiveil the problem of inscribing spheres within a larger * 
sphere. ^ - . 

Because acupuncture has become a household word in America, we tend to forget 1^ 
that Chinese medicine is-rand has long been— quftev similar to ttiat of the modem* 
West; Pien ChUo (500 to 600 B.C.), who sg^iaiized in pediatrics and female 
diseases, *laid the foundation' of sphygmology in his book^ Na^i Ching. He al^o 
wrote, with tongue-in-cheek, a book classifying patients bjr their credit standing 
aMHty,to pay, .and degree of hypochondria. Hwang Tl (2697-2597 B.C. the 
third, emper.ar, described the circulation of b"lood in this book, Ifei Ohing^ (The 
Theory of the Body^s Interior). Acupuncture (as well .a^ 'the moxa, in Which a / 



small amount of incense or a plug of cloth is used to cure certain illnesses) 
came into -use ardund 221 B.C. • Vaccination against smallpox was accomplished 
by having the patient sniff powdered scabs collected from .victims of the 
disease. Drugs/such as ephedrine (which was isolated from plants of the genus 
Ephedra), were i^sed to^*treat lung diseases, coughs, and other respiratory 
illnesses. 

The possibility of sex reversal was mentioned in '80 A.D. and human urine. was 
used to treat sexual dysfunctions as early ^s the thirjd century B.C. The 
medievalists used crystalline hormones extracted from urine (by evaporation or 
through the use of precipitants) for this purpcfee, generally separating male 
and. female (and yoyng and old) urine but sophisticated enough in their ideas 
to prepare special mixtures of th'e 'two for certain conditions. From the eighth 
century on, placental tissue was an important {iar.t of hormone therapy and, 
starting in- the 13th century, testicular tissue taken from animals was \ised to 
treat some of* the problems for which androgens are now prescribed, 

-St 

China s eaj^ly physicians were the first to add mineral drugs such as mercury 
and antimony to their pharmacopia and the first, to recognize that diet alone 
could cure some diseases."^ (In the 14th century A.D., Hu Ssu-Hul wrote a book ' 
in which the use of diet to cure beri-beri was ^idvocated). Another physician, 
Chu Hsiao (floCirished 1390 A.D., died 1425), wrote an important ' treatise on 
raedicin^^ but made his major contributions in the fi61d of botany; describing 
and illustrating 414 species of plants, among them many new ones; and accli- 
matizing many wild plants for use in times of famine. 

In 1247 A.D., Sung Tzhu wrote the first work on forensic medicine — The CleoHng 
of the Innocent; or The gashing Away of Wrongs and the Japanese physician^ 
Gempaku Sugita^ opened the world of Western medicine to his people when he ^ 
^ translated^ famous Dutch medical 'book. ^ ' - ^ • ^ 

- ' ~ ' ' ' 

: • .- - ■ ^ ^ ■ , ^ 

* \ ^ MOD^IRN CONT^BUTIONS 

The limited number of documents translated into English and the decided lack 
of interest by Western historians in the science and engineering of the Far 
East probably explain tha\paucity , of jj^formafeipn available during the long 
period from about the fir^t century to. the 1700*s.I,. At ' that time, Asian names 
once again began, to appear in scientific journalaf, primarily as a result of 
work^done- in cooperation with Eurppean scientist^. 

" ( ' ' . , * 

One^of the first of these was Baron Shibusaburo Kitasato ^(1856-1931) who, 
attracted by the ^ntributions of Robert Koch, traveled to Bferlin'in the mid- 
19th ceritd^y ta work upder this renowned scientist. Kitasato isolated the ' " 
tetanus and diptheria bacillii discovered the bubonic plague bacillus; and ' 
with Eipil Behring, another of Koch^s pupils, worked out ways to treat and 
,immunize ^gainst both diptheria and tetanus (thus^ opening' 4:he way for phe * 
developmenf^of antitoxin iramurtization) . , , 7 

In 1901^» the new science of endocrinology was given a boost by the discoveries 
of Jokichjfr-Takamine (1854-1922). The first person to isolate adrenaline 
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(epinephrlneVi he prepared four'^gi;3m8 of this pure crystalline compound from 
an extract made from some ^8000 bovine adrenals* He is also cre.dited with t^e 

^ ^discovery of the Starch hydrolyzing enzyme, takaminidtastase* Probably the , 
first Japanese-American scientist of 'note, he arriyed in the U*S, In 1890 and^ 
before his death in 1922, used his scientific knowledge and Jjusiness acumen to 

. become a very wealthy industrialist* ^ '* . . \ 

Hideyo Noggchi (1876-1928), anotl^r famoxis Amerj^can of Japanese descent, came 
to this country in 1900. to worker the Rockefeller Institute f^^Medical' ^ ^ 
Research in New York, A bacteriologist, he is best l^owtj for hiflPwoaflp with 

* syphillis and was the first to' culture the syphilitic spirochete ♦ He is also 
credited with discovering th^ pai^site responsible for yellow fever; V 

Yo^uk^^akano (1887-1961), who Same to California ±xC 1^906, obtained his maiter'? 
degree from the University of California, then completed his architectural^ * ^ 
^ studies at the University of Pennsylvania, He ^became a citizen in 1952, 
following passage of thp Walter-McCarran Act (no person of Japanese ancestry 
' ceuld be naturalized before that yeaif). An expert in the- use of reinfor^ced 
concrete, he helped develop a now widely-used process for pumping concrete 
Into fqrms in the construction of large l^tiildings and played a part in the ^ 
erection of some 200 buildings along the east ql^st, ^ ' ^ * 

Iramigrants-7among them the Chinese ^who started arriving in the 1860*s, and 
the Japanese, who appeared around flle turn of the century — have loftg been .w^l- 
. come in America* Most of these Asian^ newcomers were laborers (a fiew, like 
Jokichi Takamine and Hideyo N^guchi, were well-educated and did not fit this 
category) who ma^e great personal sacr'ff icefe to insure the education of their . j 
sons and daughters* Their foresj^ght aijd encouragement is. reflected in, the t ^ 
- 8t:ientific and engineering (fields where Asians encountered /.compai^ively 

little prejudice) '^achievements of tl^eir offspring and tn the contflroutioris • ' 
those children have Hiade to American health, national defense, economy and " ^ 
education* ■ ' . * ^ 

■ MEDICINE* HEALTH* AND DENTISTRY ^ 

. The^mber of Asians in medicine, and other* health-related fields, is qui large* 

Asi^ doctors an^^.xjesearchers have done* more- than' ^eir share to, meet the chal-. 
lenges of the 20th century and have contributed si^ificantly to the high •« 

esteem in which America medicine is held*\^^^^^>/^ . ^ ^ ' ^ 

* HarVey Itano , M*D, , Ph*D*, teaches at the UC^j^Sap- Blego^Choo^ ol Me^iciae•^ -The^ 
first recipient of the Rev* Dr* Martin LutherJlltog Medical AcMeveinent ^Award » ^ 
J^for outstanding contributions to the study of sxckle pell anemia), hy^as alflt^ 
received matty awards fpr his research in pathology* . ^ ' • 

KaztAl Kabuga; M*D*, depulEy *chief of tiit9s^U* S* Departmept of Health* s^Divisloji^^ 
, of' Indian Hea^-th, ia a specialist in tuberculosis cpnt:col* Included "among 
' many awards is t^e Public Health Serv^e^s^erijgoriotte Sexvice Medal* . * 

Jin H* Kinoshita ,M*D* , Ph*D*, an ophthalmologist kjaSwn fpr his reseatch l»to 

t^l 



sugar cata^acts^ is credited with ^^ihiing ways to Ivoth prevent and t^reat^l^ 
d&ndition*, - / 

Paul I* Terasaki of the UCLA School of Medjtcine^ played a key role in t+ie first- 
heart transplant performed by Dr* ^Jhristian Barn4pd« ^lembers of Dr* Barnard* s 
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.team studied with \Dr, Terasakl for four /months to leaim his t&thiiiqueyf or 
' increasing tissue cOmpata^bili'-ty; a technique that^ lessens th^^ chances of the* 
transplanted heart being rejected.*, i ^ . ^ 4 - ' ' 



New ton Uyesu^i Wesley ^ an optometrist, played an important role in th6 devel- 
opment 'of contact 'lenses. Thanks to Wesley and his co-rworker,/Dr, George ' 
Jessea-, the small plastic "lense^s used, today repl'aqed the large, uncomfortable ' 
ones previously available'. \ ' ; . ^ * • . 

Tet$uo Akutsu ^ M. D., a pioneer in*the development of artificial hearts, in 1973 
implanted Que in a calf at the University 'of Mississippi Medical .Center, The J 
animal survived for 24*days, - * ^ * ^ ■ . " 

Keiimeth Matsumura > M^D., of the Immunological Research Laboi;atory' wa?. In, 19-73, 
' graij-tedva patent for the wo/ld's first artificial livet, , 

Ha€8ujl J, Hara, M,.D. , otolaryngologist and clinical professor at Loma Linda 
Medical School in Riverside, California developed, a niamber of new surgical 
l^echniques, ; ** ' ' ^ 

Edyard Leon^g^ Way , Ph.D',, professor of Pharmacology a)ad Toxicology and Chairman' 
, of the Department of Plwramacology and Experimental ^Therapeutics- at the Univer- 
sity of Calif orhia, » Sa^ Francisco^ has won maufy awards (including the American , 
Pharmaceutital Fodndation AcJiievement ^Award in Pham^codynamics) • and is , 
c^^rrently president tt^e^American Society for Pharmacology and Experimental 
Therapeutics, ' , ^ ^ ' . ' / . T . • . , 

ChjLen Liu , M.Di (1921- ), professor of m,edicine and- pediatrics and director 
^ of the DivlsiOTt of^ Infectious Diseases at*the Un^versitY Kansas Medical, 

• Cent^r^ and Is^ a pist president of the^'America;>^ Heart As8ociati.on. He is^ 

1 known for his researclj .^to viral infecMons, and primary atypical _'|)neumonia 
and for develop!^ rapid diagnostic methods ^for influenza, measles, and ^ 
respiratory viruses. 

Thomas T. Noguchi ; M,,D.,, ch£ef pathologist fox £he' County of Los Angeles, is 
known to many people for his investigations into the deaths^ o?^ R'obett Kennedy 
and several Hollywood j)erronali ties, His^' of f ice i^ internationally famous fol* 
the quality of the forensic' medicine t5racticed- there, * . 

• ' . ' ^ ' ' ' ^ : I . ) " ' * • * 

' Terry 'T, Tanaica ', D.D.S,' (1938-. ). Df/Tanaka,, a ChU? Vista, Califo:mia 
^dentist and dental researcher, instructor, and lecturer* specializing in 
gnathological (study/science , of the jaw) 4 ehabilitatixm and prosthjj^dontics , was 

^ bom in Los Angeles, His,- father came tt>, America in' 1918} >hi8 mbther^ was bom 
irere. The famy.y, which was relocated- fco Glenda}.e^ Aris^ona d^rin^ .World War 
plater re tuipied to California where they ran $: truab? f arm in Artesia. v 

A**forelgn languages major in college, Dr^ Tatiaka' earned his D.D,^.. ^a't the Uni- ' 
v^sity of Southern California's School of Dentistry in 1962, He then sp^nt two 
•years on active dijty with /the U^S. Navy Dental Corps in San Diego, fiesidfes ^ 
/ condluctin^^his Chula Vista practice, he ,is actively -en^ged in research (has 'his 
own .lab) and has invented a variety ol highly spetiAlized instruments f^r use in 

for, amcog o^ers, the University of So'Cthem California's Department of Con- 
tinuing E<iuc>axi6n and the'l^iversity pf Mexico in Mexico City and at* local, 

• county and state den£al meetings.' '* * \ . # 



gnathologlcal 'rehabilitation^ tomographic radiography ^ etc. Many'o£ these^ 
which he dec^lnad to patent^ are in use at such places .a$t the, medlctfl ^^chool 
in Zurich,* Switzerland* A* fellow ^ind masters candidate x>t/tftie Academy- of * 
General Dentistry - and memb^er of the International Academy of- GnatholcJfc| the'; 
Western Society of Perlodontology, the Newport Harbot Academy of ^Den^llPy' and * 
a number » of, other professional and civic organizations,; he is also a' fAeuLty 
advisor and post doctoral thesis evaluation advisor for the National University 
of M^x^co 'in Baja California and is listed in Who-'s Who in the West .and yhci's 
Who in Amdxdca. In San Diego County ii'nd for. all of Southern 'California; Or, 
Janaka Is -the^ primary conjsultant for Myo-Facial Pain- Disorder and Tempore- * 
Mandlbula Jouit Dysfunction Syndrome. , . ^ 

Others who have made significant 'contributions .in medicine and other •heal-tn 
related areas are:^ (all positions' are the latest* known) 1> ^ 



Natne^ iPlace aAd 
Date of Birth 



►position and 
« Contrdbution 



1. 



2. 



3., 



4. 



Jerty 'Kazuo Alkawa, M.D, 

(1921-; ) 

Sto6k*ton, Califortiia . ^ 

Jeffrey Peh-I Chang, Ph.D. 

(1917- ) ' 

China ' ^ j ; 



Win Church Chang, Ph.D. 
(1908- ) ' ^ 

China* • ' 



Jowett Chao, Ph.D. 

(1915- ;> 

•Chida" " 



5* Ko .Kuei Chen* Ph.D. 
(1898^ . ) 
China 



6. #hu Chlen', Ph*D.^ 
.(1931- • > 
China 



Associate professor K>f Internal -Meflicine and ' 
Director, of Lab Seorvices, University of \. < 
Cplorado at Denver , \ ' . 

Biologist and> professor ^ University of Texas, 
Anderson Hospital and Txmor institute, Houston. 
Developed techniques for staining mitochondria 
in frozen-dried/ tissues; concep^tratlng sputum 
.cells by milli|iore filtration; and staining 
.ll^tO'^radlographs of non-diffusible isotopes* 
Uevise^ opeqr^op cyrosta^t for pathologic, 
diagnosis i^id research* ^ * ' 

Research ptofessor at Boston University* 
, Cqmducts Studies in animal reproduction^ 
' artificial insemination^ mammalian, fertiliza** 
t±cn, transplaiitation of mammalian^ eggs,\eatly 
.* embryonic development, ai^d oral, contraceptives. 

Research Zoologist at UCLA, . Conducts- research 
into host-jparasite- vector relationship in vitro 
culture) of malaria^ and other blood p^arasites; \ 
♦ studies the biology and internal microorg^isms 
' of mosquitos. , ' • 

Past director of pharmacological research f^r 
. El*i Lilly and Comply and professor at Indiana 
^ University. Known for research in ephedtine, 

new synthetic knalgesics/ vasocojnstrictdrs, 

digitalis. Developed an antidote for cyanide 

poison. 

Associate pr^jfesso^r at Columbi^ Ifaiver^ity in 
u New York City. Analyzes the factors -concerned 

with regulatiofix of bl^od voliane and viscosity; 
. evaluates the roles played by the sympathetic 



, T. She|Xey -l^ien-chun Chou, 
- ' M.D., PK^D, " * , 
(1924-'/ ^ 



' • 8, -Xao Liang Chow, Ph.D. 
' (1918- \) 
China , 



nervous system and endocrine $y stems in com- 
pensatory rfesi^ges to hemprrhage; and studies 
circulatory disturbapces in ^shock due to 
hemoi:'rhage. ' ' \ , 'r 

Associate professor of Neurosur^ry at tlje , 
University o^Minnesot^y -Rese^sqji into'-i!ntra- 
crania lesions, malformations of cerebral * 
v^culalor and i^eurgio^ical dysfvinctions* of 
the bladder, ' - 

Professor of neurope^ychology at;>StaniEord \ 
Medical School, Known foi?ffes tab :|.ishin|{. the 
connections from, the th^amus to the cortex. 
Studies ttte effects of light deprivation ob" 
new bom animals and the neural iy^sis of 
learning and themory. ' ^ - 



. ' 9, Roy H* Doi, Ph,D, 



10. Jacob Fong, Ph,D, 
^ (1913-1967) 
Ch'ina 



. 11, , James, Masao Fujomoto, Ph, 

(1928- ) V 
\, Vacavlli©, California 

/12.' Paul T. Fukui, M.D. 
13. Teruo Hayashi, MioV 
\k\ Noflo Higafio, M.:t). 



, 15, Teruo Hirc^se, mW. , Ph.D. 



rose, J 
(1926- V - 
Japan . 



16. David Yi-Yung Hsia^ M.D, 
(1925-/ ) . 
• China 



17 ..^ Eunan Hu, M.D* (female) 
(1919- )' 
China 
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Bactet^ologist at the' UniversilJy pf California, 
Dkvis, ' • " , . ^ . . 

- • 

Professor, of bacteriology- at .UCJ Berkeley. 
Research in infectious diseases, cellyiar 
imi^nity, bacteriophage, the replication of 
myxoviruses, and mammalian cell cultures,. 

Professor of pharmacology at Tulane Medical 
School in'^eWj Orleans. Researches metabolism 
drugs and narcotic drugfe. 

♦ 

Necrologist- at' thei Veterans Hospital in 
Coatesville, Pennsylvania. * * ' : 

Professor of obstetrics and gynecology at the 
Uni-^rsity of Pitfcsburg in Pennsylvania. 

Professor of inten^al mfedicine at the Univer- 
sity of Massachusetts. 



Thora'cic^surgeon in the Bronx, New York, r 
R,es6arch into the single-pass/ low prime, 
heart-ltmg macKine; the low. cardiac pressure 
suction mach4.ne; and into» the reconstruction <>t 
the. aortic' valve wi^h atibologous* tissue. 

Pediatrician in^Chicago, Illinois, , and director 
of the Research and Genetics Clinic at Chil- 
drens. Memorial Hospital. Researches- l^uman^ 
biochemistry and genetics. 

Dermatologist with the Oregon K^lonal Primate- 
Research Center "and* Professor\^i£l^ermatql)ogy 
at the Medical School^of^ the oniversity pf 
Oregqft "in' Portia^. Research in to cytology 
and pigmentary di8\)rders,^ • \' I 

■ ■■■ ■ • ■ 



18. JKlmishige I^hizakaf M.D. 

\9, FredarlckTengtien Kao, 

M.D. , -l^li.D. ■ . 
, ■ (1919- j.. • - 



20.- 
21. 

I 

22. 



Riojun ^inoshita, I M;d. 



Immunologlst and professoi: at the John 
Ho^lns Medical School in Maryland. 

Professor of physiology at^State Univ.ersity 
of New York in Brooklyn. Research into» the ^ 
nervous and chemical control of breathing ^and 
the heart rate, and the effects of anesthesia 
on the heart and respiration^* 

Pathology director^ ^t\city of Jlppe Medical 
Center in Duarte, Calif omia, 



S. S. ICUrahara, M.D., Ph.D.; Radf6lbgist and assistant professor at the 

University of Southern California. 



Cheng-Chun Lee, Ph.D. 
(1922- ) ^ 
China 



23. 




Joseph Ching-^Yuto Lee, " 

Ph.D.,*M.Q. . * 
(19^- ) 
Chirl 



24. 



Chen Pien Li, ^^.D. 
(^898- ' J ^ ' 
China *- * 



25^ 



Choh-Lu Liy M.D. , Ph.D-.'^ 
(1919-^ ' ) 
China ' 



26. 



Chi Kong Liiji M*^* ' 
(1920- . 
China. 



He^d of the pharmacology and toxicology 
department of Midwest Research Institute in 
Kansas fity, Missouri, and ^ssistan.t prof essor 
at the University of Kansas Medical Center. 
Research into cfrug absorption, distribution, 
^ excretidn; and metabolii*; antimicrobial 
■ agersfe; cholic acid; and cholesterol metabolism. 

■ ' • V • 

Neuroanatomist and experim^tal neuropathologist. 
Associate professor of anatomy €tt State' Uni- 
versity of New^York, 3ufJalo. , Research int<5 
.vasc\iiar ^permeability bf the brain; ultra- 
structural cliange^" in nerves and muscles; ! 
^cerebral edeiq^ aiid b^ain t:mo|r8. ^ . 

.Chief!, Virus Biology Division,' Biological 
Standards, National Institute of*Healtli, 
Bet;h@sda, Ma'Vyland. ^Devised method for ^iti- 
. Vation of vaccine virus; isolated an avi^uen-ti 
' strain of type 1 polio"^ virus - that is now used ^ 
in the -Sab in polio vaccine; discovered anti- 
viral and anti-b'acteajial paolins frofa abalone, 
Oysters, clams, and , calf thymus.^ 

» / ^ 

.Associate neurosurgeon, ^National In^tj^tute of 
Health,' Bethesda. First to use mic;roei^trodes , 
ip the study of electrical activity of ^'ingle ' 
nerve* cells a the cerebrum.'' Researches braiti / 
* wave activity and "discharge relationships, ^aAd 
Parkipsonism. » • ' I -r ^ : 

Associate* professor of Medicine, UCLA and Chief , 
of the. cardiac catfferization lab' at ,Mt. Sinai ^' 1 
Hospital. Discovered* a 'iiiethod. to t^ord heart 
^ sounds ^nd murmurs in four chambers of th^' " 
' hea^t and to measUre blood volume -in arterial' , 
and venous segments of tjie^^-^gs* 



I ♦ 

^ 4 
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27. Tom,Saburo Miya, Ph.D. 
Hanford, California 



■28.* Y«sh^urayama, M.D. 

'29. George Na;g%natsu, M.D. 

30. Sh'ih Hsun .Ngai', M.D. 
• . (1920-* . ) 
• ' 'chinaj * * ' ' ' 



31. E'dwin Takayasu Nishimura, 

; . (]>18- ) • , , 
' Sacramfento., Calif orni.^ 

.32; Joseph H, Ogura, M.D. 
. . 01915^ ) ' 

San Franciso^ California 

33V George Toras Okite, Ph.D. 
, (1922y, ,) ^ _ ■ 
Se^^le, Washington 



p4. .Tatrick Olcu^a, M.D. 
35., Minol Ota^ D.V.M.'- - 

A. 

36.,.: Kinichi Shibut^ni-, M.D. 



) .3^^. ' Donald Shima, D.D.S. * 



J. 



■ 38. Hiromi Shinya, M.D. 



39.^ Xkira Shlrai,;Ph.D; 



* AO. Hii?oshi Sugiyama, Ph.J>. 



Head, department of pharmacology, Purdue- ' 
) University, Lafayette, Indiana. Research into 
tranquilizers, tolerance, development, and the 
detoxication mechanism and the effect of 
endocrlnes in drug action. 

Radiologist at the University of Kansas. 

Urologist and surgeon) New Yo^k, New York. 

% Profes^eJr •of ^esthepiology , C«)lumbia Unive^-r » 
j^sity College of Physicians and Surgeons, and- - 

atte^Adingyanesthesiologist, Presbyterian 
^ Hospital of New York City. Author of many 
books on anesthesiology. - *' ^ 

* • _^ * 

Processor and chairman of the* department, Uni- 
vei^sity of Hawaii School of Medicine.^ Research 
in cell* physiology of cOTcer cells, epzyme . , 
abnormalities, enzymes and imiiiunity.^^ 

Professor and head, fJepartmenG of Otolaryn^-^ 
• go-logy, Washington tJnVyersity St.* Louis, 
Missouri. Research inV^i^'orders of lar^mx* 
and nose; the mechanisms of 'fallowing, and 
larynx transplantation. ^ ' / 

Professor of pharmacology. Northwestern Univer- v 
sity Medical School, Chicago, Illinois. 
Research in digitalis heart drugs; the. met'ab*- 
folism/of digitalis la patients; the biochemistry 
of carcinogenesis and metabolic disorders.* 

Director of the Neljraska' Psjjehiatric Institute. 8 



terinarian, LovelL,* Wyoming. 



Anesthesiologist, Gfasslai^ds Hospital, 
Valhalla, New York. • ' 

Instructor in dent^l^ surgery , Faif].eigh 



Dickinson University. 



•Chief of , surgical ^endoscopy unit|? BBfh I^ffel ^ 
* Medical Cehter, New Yofk an^ assistant professor 

of surgery. Mount Sinai School of' Me.dicine, 

New Yprk. * ' ' ' ' ' J* ' • . 

. i ' \ ^\ ^ N • ' , 

Microbiologist, industrial biological laBorV 
, tbry research at WaltegkReed Army Hospital, 

Maryland. ' 

Bacteriologist, pri)fessor at Un;Lversity ;of V 
Wisconsin. • * * . 



41. Er Yl Tin«, M.D. 
• (1919- ) , , 
China . 



4'6. 



48. 



49. 



42; George .K, Tokuhata, Ph.D. 
43. Henry M, Tsuchiya, Ph.D. 



44. Ging Hsi Wang^ Ph.D. 
(1897- ) 
. * China * 



45.. 'H^rry Hsi Wang^ M.D. 



(X907-: 
China 



Shih Chun 
^(X91p-^ , 
£hin^ * v . 



) 



Wan 
) 



Tang Wang,, 'M.D.. 
^(i923- ) " ' 
China ^ 



m 

i 



Ha'r.ry Yuen Chee 
(I9:i7- . 1 
Hawaii 



Ts'ai Fan Yu, 
(191,% . ) 
China 



M.D.. 



PHYSICS 



* Assistant professor of medicine/- New York 
Medical College, New^ York City, and director, ^ 
Pulppnary Function Research %ab , Met^poj.itan 
Hospital oCentar. Re3earch -in respiiatory* 
4ih944^ology. . ^ ^ / . . 

Director of research, Pennsylvania Depai;trvent 
of "health. . . * \' •> . 

Microbiologist and professor 4t the University 
'af Minnesota. . ' . » / ' « i ^ 

Research associate,^ Laboratpry of Neuro- 
physiology, University Of Wisconsin, Madison. ^ ' 
Research into the four-day activity cycles in 
female rats and theit relation to oVarian *' 
secretion. •. ' ■ ' . 

• 'f 

" ' Embryo^ogist and pupfessor of anatoitty, Loyola' > 
Universit}^ Stritch Schodl of Medicine, Chicago^ 
Illinois.^ Research in developmeri^l biology, 
feather regeneration, 'quality of ' meat and 
cigarfette toxicities. ' , . 



Ph'.D. PhysioliDgist and professoi^of pharmacplogy ,^ 

j* ^ Columbia: University College of Physicians ^nd * 
y ' ^Surgeons. ' Research In physiology and phai^ma- 
/ ^ cology,*of the automatic nervotfs sy^temv, ' ^ 

> Director, .Cardiac Catherization tab, jUnivelrsity 
^ o*f 'Mi'nnespta, "Minfa^polis. Research i^ cardio- 
vascular, phy^iolpgy. * ■' 

Phys'ioldgist, endocrinologist, and *pVof esso.r 
at Howard ^University College of Medicine. in 
Washington, D.-(J.^ ^Research ^n athetoisclerosis 
and e,ndocri'nology. \ <. • « v* . ; - ' 

Associate professor', deparunent pf medicine, 
Mt.^ Sinai School of' Medline, NBw ' York Xity^ 
^"^^ -ilesearch 'in tlxe- pathagelilifis of; gout 'and^uric v 
' .V acid metabolism. 



i 

Ph.D. 



Among- the numeirous" persona* ancestry who have ^listinguislyed themselves 

i-h ' the' world of physic's ai'.e five recipients o^f the Nbbel Prize. 

In 1949, Hidgki Yukawa became thp *f irstr Affi-an tQ , receive the Nobel'Prize.- He* 
hypothesized the. existence. of mesons in 1935 ^p'd proyed' (:hi« experimentally b^ 

l*94y. A^frofessor at the Instit^ute. for Advanced Study ^.d 'Coliimb.ia/^r^ve^Sit.y 

from 1948 to 1953^ Yukawa'is 'pDw director of flese^rclj Institute feu: Fund'amental' 
« Physics *at Kyoto University. {Two 'oth^r 'famed physicists — S, Sahata and ; ' 

Y. Tanikawa^are ^cred^-ted witb/ftyp^hesiziag phfe^xistelice . of ' two^ ki«ids--muons 

and pions — of mesons.) V * ^^'^ 




' Chen tiing Yanfe and Tsung Dao Lee shared 'the^bel Pi?ize honors in 1957 for their 
prediction- that the law of conservation of jJarity does, not work in the case of 
weak interactions. This discovery led it o an' extensive revisiprf of basic theory 
in atomic physic^. Botl^ Yang, a-professor the^ Institute for Advanced Study 
at TFinceton, and "Lee, a protess'or at Columbia 'University , received, their Ph.D.s 
from the University of Chicago. Interesting biographicaljaccounts ' of these two 
famous -physicists can be found in the -Mapch, 1960 issue. of Fortune Magazine (see 
bibliography).' • " . ' 

Sbiniehiro Tomona^a received the Nol?el- Prize in 1965 for his investigation into 
.t1ie inconsistencie's in the prediction of quantum electrodynamics. His Research 
was accomplish^'ci' during World W^r 11 &nd it was not until after the war. that his 
' Work came to\he attention of Vte,stern scientists,. He is also. lipted for Ms ^rk 
. oa the theory of ' neqtrdhX and,^ iti collaboration with another noted Japanese 
physicist, Masao Kotani» hisvork in electromagnetics. 

« Leo Esaki accomplished his re^search into the uXtra-fast, ul-tra-small tunnel . 
^(Esaki) diode (on which the en<^re communication, computer,, and electronic 
equipment industry is dependent) while a member of a small research group at 

, the Sony Corporation in Tokyo. The |heoretical aspects pf this discovery- won 
him th^ Nobel Prize in 1973. Now a resident of New York, he works on semimetals 
and tunneling for IBM at its T. J. Watson Research Center* in Yorkstown. * ' 

Yusuke 'Hagihafa > another giant in the world of astrophysics, proved that' the 
stability of planets is influenced by the gtfavitatlopal^ attraction of the si^n 
and other satellites in the system; contributed" to the theory of planetary* 
nebulae; developed a theory of astronomical'. refraction; worked on a relktivistic 
/explanation of the theory, of aberration; and studied the effects, of photographic, 
halation and sky scattering in coronal ply^tography. . . ' 

^Chien-Shlung Wu > a yery^^prominent experimental physicist, cor^ir^d" much of Yang^ 
and Lee'§ works on the non-parity^' theory. With them, she ^-eported experimental 
confirmation of a ny^. f yndamental theo^t-y in nuclear physics—the' theory of con- 
' serva.tiop of- vector curren^ in nuclear , beta deca^.' Currently on the physics 
. faculty of Columbia Universit/, sh^ experimentally established non-conservation 
pof parity ni b^ta "decay" and, during Woxld War' II', 'was an 'important member 'of ffie 
y)lanhat-tan. Project* team ^hich w^s r^ponsible. for the development of the first 
\nuclear bomb. A graduate af National. Central University of * China and UC Berke- 
^ley,*' Dr. .Wu also c(»nduccs ^studies in sickle cell anemia and the possible exis- 
tence of double beta decay. ^ - . x . , H 

f . • : ' * - t ' , . . . 

Others .whojtiave ma<i^ significant qontributicfns, fn' physics are: , 



jName, Place and 
Date of Birth 



1, 



2. 



Syun-Ichi Akasofu, Ph.D. 
(1930-"- ) 
'Japan ' i ' . 

Edward 'lalcasKi Arakawa", 

Ph.D. 
(1929- .) 
Hojiolulu,^ Hawaii , 



Posi*tion and 
Contributions 



Professor of *^eophysics„ Unfyersity of Alaska. 
Studies ovK ifhe/Auro^ra Pdlaris. * 



Physicist, Oak Ridge National Laboratory. 
Research '^n iradi^isotope tr'eatment of cAcer 
patients, radiatioi^r dosimetry of*bapanes* 
A-bo^b survivors. .-Discive^red plastaa radiation 
in ajruminum.j Developed polarizers for vacdum 
ultrafviolet radia^tionC ^ ' • ' 

9,0. * 



8D 



6. 



7. 



Di Chen, Ph.D. 
(1929- ) 
China 



-4. Francis F. -Chen; Ph.D. 
(1929-^ ) \ ^ 

■ China ' - ^. 



' 5. Ping-Yao"Chengi'.Ph.D. 
{1911- ) * ■ 
Chinas 



Peter Fong, Ph.D. 
■ (1924- ) 
China 



Shigeji Fujita.v Ph.D. - 
.(1929- ) • v. 



Seyyior principaL research scientist, . ' 
Honeywell Corporation ^Research 'Center 
Hopkins, Minnesota^ fe>esearch in ^mitting- 
^sole magnetron amplifier, magneto-optic and 
magnetic properties of thin films of manganese 
bisflauth. Invented ab sorption- type lase;: - 
modulator. ^{j 

Research physicist, plasma physics lab, 
.Princeton ^University. Research on theory and » 
experiments relating to instabilities of a ' 
plasma dip. a magnetic field and escape of plasma 
froEi maguetiCjbo^tles. ^ Developed method of 
Langmuir, pyjo^es for plasma measurements^ 

Biophysicist, Lawrence Radiation Lab,- Livermore, - 
California. Researches sedimentation velocity; 
viscosity, diffusion^ and optical rotatory " . , 
dispersion; JtWa size, structure, and ^ - . * * 
functions, of viSses, enz3Tjies/, and nuclieic acids. - 

•Professor of physics, . Emory University, Atlanta, 
Georgia. Authpr of stati8£ical theory of 
nuclear fission, e^laitidng**fi§sion phenomena • 
from tfi^ first principleS| •-•Contributed td the . / 
theory of pri'gin of chemical elements in' " 
astrophysics.' Author of\new ft)fmulati5n pf 
therjnodynami^ a^ macrosec^lc tjje^y of equi- • 
librium ancTof the statistical theory/ of ' ^ 
biological' functions of nucleic -acids' (DNA, and , • 
RNA) and of origin and evolution' of life. ^ 

Associate professor of physics,; State Universi.ty 
of New York, Buffalo. Research in l^inetlc * . 
theory of gases and plasmas, 'solid state tfieory, 
and polym^et' physics. Developed' 5 t£Lt:±8tic^i 
. mechanics theory which* .ti^ats transport and 
optical properties of matter^ on % rigorous' . 
basis. * ' 



* 8. Su-Shu Huang, Ph.D^ 
(1915- , ) 
China 



•Professor of astrophysics,- N<frthw;e8tetn Univer-, 
sity, Chicago. Reseai;ch in atonELc physics and 
astrop*hysics, especially? stellar ^tmp|phere, ^ 
stellar sp^ectroscopy,,' binary -stairB, and bloas- ^ 
tronoi^. < ' - • *1 ' * * 



.Mitio Inokuti, Ph.D. 
(1935- ) ' 
, Japan 



(10. Walter. Katop^h.D. 



Physicist,"^ Argonne .National. Lab, Illinois.' 
Research^ on' effects or iohizing^radiation 
molecular substances as basis for fundamen 
radiation, physics. ^ 

Chief of reactor physics, Argonne* National 
Laboratories, Illiaois. 
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U. Chichi ro -Kikuchi, Ph.D. 
C1914-. ) . • ». . 
Seattle,' Washington/^- ' •' 

12* foichlro Kinoshita, Ph*D. 
(1925-- )'\ 
.Japan f 

13. Shu-Hua Li, D;.Sc. 
(1890- ) 'f 
^ China . . 

U. Shao-Chi'Liu, Ph.D. 
(1925- ) : 
China , 



15. Sadami Matsushita, Dir. Sc. 
(1920- O • 
Japan 



16* Rob^t Naka, D.'Sc» 



»17* Yoshiqari Hakagawa, Ph.D. 

■ • (1923- ^ ) , , 
• * ; Tacoma, Washington ' * 



V 18;- Sxfsiku Okubo, Ph. I?. 

(1930"- . . ) , ' . 
)JaF^5ul ^ 




Head, Sol:j.d State Physics Lab, University of 

Michigan j Ann Arboif, Research in ruby lasers ^ 

electron spin resonance, quantum e'lectronics , 

and radiation* effects In soJLids. 
* *♦ 

Professor of physics, Columbia Univers-ity , ^New 

York. 'Research In structure of elementary-- 

, particles and their mutual interactions'. \ 

* 

Physicist,' New York City. Research in electric > 
osmosis and physical prbper-ties ot large » 
*^ molecule^. / . ' . 

Profejssor of engineering physics. University of 
California, San, Diego. Research in re-entry^ 
physics, electrical 'and electromagnetic proper- 
ties of ionized g^ses, an'd shock wave phenomenon. 

Professor of physics, UniVersity of Colorado, 
Boulder* Discovered lunar effects on lower 
- .ionosphere and tile special ionospheric zone of 
sporadic E^'ove^r magnetic equator., 

^Speqialist in, election opticsi -Deputy Under- 
score tairy, of the Department of the Air Force, 

Senior sp3.entist. High Altitude Observatory, 
National Cexiter for Atmospheric Research, . 
* , Boulder/ Colotdd6, Research* in geophysics, 

astrophysics. PiAieered hyd^omagnetic ' > ^ 
experiments . * 

^' I ^ A' ^ ^ 

Professor of |)hysics. University of Rochester, 
ifc New York. Research into symmetry 'properties in ^ 
^ weak interactions arid strong interaction^ of 
elementary particles^ 



Ckrr Ta^suo TcApizaka, Ph.D. Professor of physics, I5niversity^6f Arizona, 



m 



ft 

21 
22 



.(i923- 
Japan 



Simpei Tutihasi, D.Sc.^ 
Kiyo Tomiya^u, Ph^.D. . 



Hiroomi Umezawa , D. Sc. 
/Tl924- ) 
Japan ^ ^ 



Tucson. - Research ^in atpm moveifeiit in solids, 
the nature of vacant site' created within solids. 
Develop^ reliable 'ijethpd to study atom movement 
in solids at high pressures and ' temperatures . . . 

Physicist, Xerox' Corporation, New^York. 

Director of General Electric* s, Laser Laborlatory, 
Schenectady, New York. ' An authorl*ty on radio 
microwaves; holds man^ patents in this ^area. . * 

Professor of physics, University of Wisconsin, 
Milwaukeel Research in quantum field theory, 
quantum mechanics, high energy par.ticle physics,' 
and the theory of m^y-body physics i 
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Kenlchl Watanabe^ Ph.D. 
(i910n ' ) . . 
HonoliJiL, Hawaii 



24* T«-You Wu^'^Ph.D. 
(1907- ) 
• China 



Tai Tsun Wu, Ph.D. 
(1933- )" *. 
China 



26, Sukeyasu Steven Yamamoto, 
^ Ph^Di 
> (1931-; ) 

Japan v 



i27,. 'Luke Chia-Liu Yua^, Ph.D. 



(1912- 
China 



0 



Senipr professor of physics,, tiniversity of \ 
Hawaii 1* Research in spectroscopy and atmo*> 
spheric physics, ^extreme ultraviolet absorption* 

Jnd ionization of molec^ules, and th^r appli- 
ations to upp^r atmospheres. 

Professor of physics, Sta:fe University ofi New*- 
York, Buffalo. j Research 1^ the fields of 
atomic^ molecular, and nuclear ^phydic^, 
scatters theory, and kinetic theory' plasmas 

Professor of physics. Harvard Ui^-versity, 
Cambridge, -Massachusetts'. Research in statis- 
tical mechanics, electromagnetic theory, and. 
elementary particles. 

Associate professor of physics. University of • 
Massachusetts, Amherst. Research in high 
energy physics using bubble chambers to study 
nature of fundamental particles. Took part in 
discovery of omega minus particle. 

* • * ' ' 4» 

Senior physicist, Brookhaven Nationa:! Lab, 
Upton, New York, Established existence of ' 
X first pion-nucleon resonance ifi^high energy 
interactions, Re^e^rch in proton-antiprotoh^ ' 
interactions and pion-proton- and proton-proton 
interactions at very high energies. 

AnothVr Afield in which* scientists- of Asian descent have become prominent is' 
chemistry, / . . . * , ' • 

Ju.Chin (3iu , Ph,D,, technical advisor, autonetics, fo? North American Rockwell 
Corporation in Anaheim and former professor of chemical engineejring , Polytechnic 
Institute of Brooklyn, Chu is one of the world^s leading authorities on petro- 
chenjlcal processing a;id propulsion; holds many patents in this area and serves 
as' a consultaiit to a number of companies,' ^ 

Choh Hao Li > Ph,D, , (1913- ) biochemist, endocrinologist, and director of the. 
Hormone Research Laboratory at the University of, California at San Franci-eco, is 
kno^ for his work on the pituitary. glanS, He determined the composition and , 
structure of both ACTH (adrenocorti<:o-tropic hormone) and HGH (human growth 
hcffmone) and has isolat^^ and identified five hormones of the anterior pituitary 
gland.'- . . ' . 

Shigeo Wakamatsu , Ph,D,> an organic chemist employed 'by Lever Brothers of New 
T(ork, has seen many of hisw research findings applied to the development of house- 
'^>ld consxmer gbods^ ^ ^ . , 
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Others who have contributed' are: 

Name, Place and 
Date of Birth 

!♦ MinoJR^^Amemiya, Ph,D. ; 



2* '^Chla Chung Cheng, Th'.D, 

. (1925- ) 
China 



3. Ying Nan Chiu, Ph.D. 
(1933- ) 
China' 



4, Ting Li Chu, Ph.D.. 
• ^1924- ^ ) 

China 



5. Henry N. Fukui", Ph.Df 



6. Tetsuo Roy Fukuto, Ph^D. 
(1923- ) 

Los Angeles, California 
« \ • 

7. Ryoichi Hayatsu, .Ph.D.' 



a. Takeru Higuchi> Ph.D. 
(1918- ^ ) ' 



/ 



Konrad Chang Hsu, Ph^D. 
' (4901- * ) 
China " 



10/ Miyoshi Ikawa, Ph^D. 



Position and 

Contributidns * * . ' it 

Soil chemist and researcher , \Iowa State 
University * ' * , 



( 



\ 



Head, Medical Chemistry Section > Midwestv 
•Rese^arch Institute, /Kansas City, Missouri. 
Jlesearch in the synthesis anfl evaluation of 
antibiotics, antimetabolites*, alkylating ^ 
agents, vitamin analogs, anticancer and anti- 
malarial compounds.' » • ,* 

Associate professor o^ chemistr^y, Catholic 
University of America. Research in the appli-- 
cation of angular momentum ^d irreducible 
tensor methods in* molecular quantum mechanics , 
and' molecular spectroscopy; 'tihe !^Spte«lon of 
' irregular solid spherical harmoni^caj^aiui the 
theory of higher multipgle .radiation in 
molecules. 

Chemist; and 'professor 'of electrical engineering 
and electronic ^cffences. Southern Methodis^ 
University, '^Dallas, ^exas. . Re^eshrch insprepa- 
ration techniques for. crystals and thin f i^ms 
of electronic material, crystal gr-ot^th pij^ess, 
and defect formation. ; • . 

Prof essot^of <:hamlstry, Yplmgstown (Ohio) 
College. # / * ^ ' 

Chemist, Stauffeic Chemical Company, Riverside, 
California. Research in the' mode *of "action of 
organophosphorus enters; the^mode of action, 
metabolism, and stfuctui^ activity relations in 
insecticide^. ,^ * . ^ 

Organic chemist ajd research assistant at the 
University of Chicago, Illinois. 

professor of pharmacological chemistry Univer- 
sity of Kansas, Lawrence. Develope^d app^lica— . 
tions 6f physical chemistry pifinciples to the/>^ 
pharmacology system. ' ' ^ 

Chemist and associate professor of microbiology 
at Columbia Univatsity, New York 'City. Resedrch^ 
in immunochemistry and the patl^ogenesis of 
"streptococcal disease. 



Professor ^f bi9chemistr^,"' University of New^ 

/" 



Hampshi^re 



3 



\ 



11, « Susumy Ito, Ph.D. 



12, Paul K, Kuroda^ Ph.J). 



'13; 



U,' 



15. 



Lieng-Huang Lee, Ph.D. 
(192A- . ) - 
China- 

/- 

Norman Chung' Li, yPh.D. 
'(1913- 0^* 
China • 



Tsu Sheng Ma, Ph.D. 
(1911- ) 
China 



1«.' 



N, 



Aalistant professor of chemistry!, Harvard 
Medical School, 

Professor of chetni^ry, University^ of ^ *• ' * * 
Arkansas, Fayetteville. . \ p 

Senior research chemist, Dow Chemical CompWy, 
Midland, Michigan. 'Discovered tKe^ttabillty > , 
, and glass temperatui-e relationship for^'poljrmers 
• and invented a- new method for raip stimulation 
and new pblymers and monomers. * 

f * ^. ^ ^. 

Professor of chemistry, Duquesne University, 
Pittsburg, Pennsylv^ia. Research iu'to^ the 
^ nature of metal^ binding.' and hydrogen bonding 
in -biological systems. ' ^'^^.y 

Professor of chemistry. City v University of New ' 
York. Research in mi crochemis try, organic 
chemistry, synthetic drugs. Developer of . 
- Trhemistry teachixig^metlidds using" simple' ^ * 
eqxiipment. 



William Tsunehisa Murakafai, Biochemist, Brandeis University, Massachusetts, 
Ph.D..' : . . , ^ ' ^ . . ; ' ^ 

/ • ' • ^ y ' * , ^ ^ 

^Agricultural Chem±s't, Department! of the 
interior, Washington, D^C;* . * 



;^7. Jack Muriata, Ph.D^,'- 



I8, Ypshiharu Okay a, Ph.D. 

/ (i927- ; ) 

Japan 



19. 'George T.^Okita, Ph.D. 



20,. Peter Fin Tieh Sah, Ph'.D. 
(1900- ) . ' 
China 



;2l.>"W§rick Sakami, Ph.D. 



\ 



X1916- ) 



• Professor of chemistry. State University of New ^ 
__York, Stony Brook«||.Research''in crystal arid 
moldcular structure determination with X-t^y 
and neutron diffractidn techniques. Established " 
sterip (ionfiguration» of aureomyclA, - ' 

Profes^os^f phaniiacblogy, Northwest;erri Univef- ' 
sity,- Evanston, Illirtbis, 

Bio-organic chemist ami professor of comparative 
pharitecology, UC* David, Research in micro - 
reagents;* synthesis ot vitamin- C from c^bohy- ♦ 
dratesi Discoverer of Vitamin Kj'rtSw drijgfe for ' 
]^g diseases;* IHHG for humaft tuberculosis; 1 ^ ' 
Vitamin C 'derivative of sulfone for leprosy; 
and new antihypertensives and antivirus agents, ^ 

Professor of biochemistry, Weat^^rn Reserve * 
University School of Medicine, Cleveland. Ohio. 



Philadelphia, Pennsylvania Research in the metabolism of artinp acids and 
^ ^ one-carl^on compounds ^nd in the metabolic 

^ functions of folic acids. 



22, George -Y-ti^iol Shinowara, 

fl9l4- ■ ) 
Seattle, Wa-shingtxm 

>ERLC . 



Director of biochemistry Bellevue Hospital an3 
professor, Department of- Pathology, New York 
University School of jj^edic-ine. Isolated anti- 
thrombin from plasma^i antihemophilic* globulin " 



and tlipoprotein* from erythrocytes. 



23. Nob^' Sueoki, -PiftD. 

24, Jatnes ^*enobu Sugihara^ / Professor o| chemistry/North Dakota State 



Assistant grftfessor -of bi6chemist\y , Princeton, 
University.r , ♦ * 




(1918- ' 

Las Animas, Colorado 

'25ii;-fhotiia6*:*r Sugihara, Ph.D. 
Las Aniipas, Colorado/ 

26; Kanematsu €ugiura, D.Sc. 
(ISM- ) 
• . Japfan ' 



Univer^tity, Fargo. Consultant, Sun Oil Co. 
^lesearch in carbohydrate chemistry and metal * 
cpmppunds in crude oils. 

, Professor of chemistry, Texas A ^ m'' University, 
Research l^n nuclear fission process, pceanic 
circulation tStudi^s by m^g^s of .radioactive 
tracers; (Br6ther of James^-.Sugihara) . 

Cheihist and member emeVitiis^' S loan-lettering 
Insti,tute of Cancer Research, Rye, New York. 
'Research in cancer, etiijlogy*, immunity, 
radiation and drug' treatment, nutrition, and 
animal tumor atorage^dr transplantation. 



27. A. E. Takenlp^i, Ph.D. .Pharmacologist at the -University of- Minnesota. 



28.. Mitsuiioba ^atsumoto, D.Sc'^ 
(1923--^ ) ' ' ;^ 
' Japan 




29. 'Sfi^fex-Tasjiiro,* Ph.D^ 
. ; (1883- ) ^ 
^ Japan 



30; Tche Tsi 
(1924- 

C3hi 



±{g ^Qhen, Ph.D. 



31. Roy'teraniAhi, Ph.D. 
. /' (1922r^ J' — ' 

Stbckton, -California. 

32. Lee Karl Jati^onig., Ph.D.- 

• .<i9i3- • ) vf * • * . ; 

(Aina,' ^ ; ' : 

33. Yulan C. Tong'* • 

* M > 

3k. Tien Chi^h Tso, Ph.DV 



Geochemistf U.S; Geoioglcal SuorVe^, Denver, 
Colorado. ' Research . into u^ing/lead isotopes , 
as tracers, source*^ rocks ^ generation of* magma 
and effects of crustal contamination and minor^ 
elemeht distribution iif deep seA deposits., ' 

^ Was profeSsor^f biochemistry a,t the University 
of Cindinnati, Ohio;' ^Invented biomet^r to' \ - 
measurl carbon dioxi<3e given off by small ^ 
amounts ^of tissue. . . ^ . 

• V ' . . ^ ' . . • * v.- 

Ptofessor of biochemistry; Wayne S4:ate Univer^.' T 
.sij:y, Detroit,. Michigan, Research in enzymatic \' 
reactions, sterol biogenesis and metabolism, 
^ and th^e con^ol of»gehetic expression. 

: ' ^ . - ^ y 

^^Rese;arch chemist, ,U*,S. Department of Agriculture, 
Albany, California^ ' Research in gas chromai- ' 
- tographic* tecjiniqueis* in the study of aroma: 
^ chemistry.- ' \ \ ' 



. Senior reseaxcH associate, Eastman Kodak, 
" Roch'est^r, New York;,' Research In reaction 
kinetics^ *p^lymerizati^n reactions, and the 
.mechanics otaVB-^Eormation in color .photograpKyi 




Pharmaceutical- researcher, ' Dbw 
lialnllt Creelc,' California 



fPr^Qlpal i^n^t^p^^ Crops Rese^arch^t 

j^giyis^onV, Agricultural. Research Setvice^j^ JU.S^ 



•y< •( ' *i V : n ^, ^^i.4:He dource of iradj 



iradio-elements in t6bacco. 



35 « Kwan Chung Tsou, Ph.D. 
(1922- ) • . 
China 



V 



36. ,^#?ru Tsutsui, D*Sc* 
. (1918- / ) , 

, > Japan' • * . ISH ' 



- •37« Chi Che Wan^, Ph.D/ 

(1894-' V ' 

"^a^; 'Chih Hfeing. Wang, Ph. DA 
^ . (1917-- ' ) , ^ • 
China \ 



39. Juf Hsin Wang, Eh.D, 
. (1921- ) , ^ 
China^ 



^ 40i Shift /Yi W&vg, Ph;n; 
' (1923- ;) . ^ 
China 



s 



Al^'^Yasuo Yagi, D,Sc. 
^ (19S1^' 
Japan 



42. Kerry Xspybshi Yasiu^bbu, 
Ph.D. ' 'm ■ V 

. (•1925- ) , " '• 

. 'Seattle, Washington 



43. Tjeh Fu" Yen.^i'h.Br. 

,tl?27-' ' )f 



» Associate professor of chemistry yndy^raity 
of Pennsylvania School of Medicine ^^^iila- • ' 
delphia. Research' in cancer ^dheidotherajaj^i 
tprganic synthesis, enzyme fiistochemiatpy^ and 
polymer chemistry, . ^ * ^ " « *. 

. . ;^ ' ' . J;y \ - 

Professor of org^ic chemistry, New York On^- 
versity. New Yoric City. Discovered a neWv , . 

' ^emical bond; involved ia ijesearch in <5rgano- 
tTansition «etal chemi$;try anil arene metal ' . 
pi^complexes. • , ^ ^ ' -5 \. ' • ^ f ^ ^ * 

Retired biochemist. Research liy chemistry of *" ^ 
biolbgiqal fluids, food product^, min||fal and 
^ proteii^ me"tal)ori8m of the obese and junder- 
nOurished/ ' . ^ . ^ 

, Professor of chemistry^ .dif ector^of ^Ra^^iation 
Center and director, ^'Institute of Nuclear ^ " 
Science and Engineer.ing, Oreg^ State Univer-. « 
. '8i,ty\ Corvaliis, Developed radio tracer • 
■ methodology in biochemical research, ,^ (^^^^ 

/ Professor 'of ^ chemistry a^d b^och^jj^stryTYale , * 

University^ New H%ven, Conneqticut,' ^ " < 
, Elucidated relatiofighip between molecular' * . 

structure *and bidlbgical* runcbion, * Reseatch in 
.'diffxisioj^^in rj.qtiids And reacti-oji mechaniWs, 

^Professor of biochemistry, -John Hopkins Univer- 
/ sity,* Baltimore^, Maryland. Proposed molecular 
aggregation artd puddle- f.ormati6n'^hypo,thesi§ for*^ 
frozen solutions and provided iqsight into the 
undetrstandiftg of photochemistry o*f nudelo acids> 



. Professor of -chemistry. State" University of !}ew . 
Yoxl^, Buffalo. cR(Bsj53rch in antibodies, anti- Jf^' 
* geriit determilj^n't^ regibns\in protein antigens . 
^ - and iiranun6Gljemistfy. ^. , ' ■ ; 

^;t6l^Q^r ot bfbdiieirflstry, uAiversity of Hawaii, 

rse.arch^in enzyme and* protein Shemistry. - 

• . ,^ ^ * * . jl - * * ^ • 



A- 



V: 



^ Chemist and seniorffellow^X^llon^ Institute^ 

, . . ,j * Pittsburg, Penney Ivdnljs^ Research 'in the \l ^ 

p^Mna - ' ' ^ structuraljfftyaiuatibn 'of _cp*mple3f molecules ^ai>d .^^.^^.^ 

. / VL.-^^ " p«ynucl^ar aromatic hydrpcarbpns.* . J • ^\ 



- , , , SHCE- SCIENCE » -V ' 

•^^•^With the advent of ' ^he missile program. in the/ 196Qis;j many Asian-American; • 

scientJ(8ts^ applied their! talented £0 various *M>acVi3ti,ence and, liattonal defense 
progr4mg^ . , / ' .""^ " ^ . 
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/ 



V'^T ^' ^^^"^hl, Chief of Systems. EWering and Technology on the Lunar 

.It^T ^-^V^^^'^g ^"8-^ Englne^^pr the Boeing- Company of Se^tL- 
>lped With the technical aspects of puttingX^first man on theLon 

Jhomas T. Omprir ; Ph.D., an aerospace scientist,' i^Far East, manager for Inter- 
Lthoriiv L"hf ^^-J^V^eneral Qorporation (Azusa, CalifoSia) Ld an 
nucLar Lergy?' Propellants,, lunar probes, ballistic missiles, and~ 

naUo^nirSflnsf^^^r to our .pace program and o„r 



Naaae, Place and 
Datjfe-of Birth 

1/ Toshi Kubota, Ph.D. 
2. Syukuro Manabe, D.Sc. 



Minor u P. Nakada, Ph.D, 
(1921- ) 



Position and * ' 

Conttibutions 

Associate professoi^ of aeronautical engineering,- 
California Institute of Technology. 

Meteorologist, Environmental Science -Service, 
Washington, 'D.C. • ' 

Physicist, Goddard Space Flight Center, 
Greenbelt, Maryland. Research into V-par tides 



TrN„ A -1 ^ jrxeuiu. j\eaearcn into v-DartlriPQ 

Los Angeles, California y by study of^ decay .products .and measuring life! 

\ times, diffusign thex>ry of the formation 'of the 



4, 
5, 



Katsuyaki Ooyama^ Ph.D. 

Kuo Tai Yen, Ph.D. 
(1919- ) ^ 
China 



6. Ronald Y.'Yoshida 



7. Phil Yip 



outer radiation belt. 
Meteorologist, New York Gity. 

^ Fluid physicist and priacipal scientist, Space 
Science Lab, Missile and Space Division, 
General Electric Compariy, Philadelphia, Penn- 
sylvania* Research ij/ electro magnetic wave 

.propagation, plasma physics,* magneto-gas 
dynamics, and solar yphysiics. / 

Mechanical, en^inee/. Jet Propulsion Lab, ' 
Pasadena, Calif o^cnii. * . v 

Thermodynamlcist^, Convair, San Diego, 



In their Mino^ (see Bibliography) , /aSA lists the following Asian- 

Americans among their employees:- / • uxxuwj.ng Asian 



Name and 
Place of Birth 



E'ducatiori 
and Awards 



!• Shizuo Doiguchi B.S., mechanical engineering 
California % UC Berkeley 

^•S., engineering mechanics 
Stanford Uniyerf 



2. Al C. Fang 
(female) 
China 
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^ity 

B.S., physics/ 
Sun Yat-Sen (Jniversity 
M.S., mathematics 
George Washington University 

98 ^ 

97 



p/sition and 
Contributions 

Assistant \chief 
Research Facilities and 
Instrumentation Division 
Ames Research Center 

Program engineer 

Data Management Program 

Office Headquarters y 



3. Louis B% Fong B.S,, electrical engineering 
Bostoii, Massachu- M.I,T. . * 
setts M.S., engineering 'administra- 

tion, beorge Washington .Uni- 
- ^ versity; Executive Fellowship^ 
Brookings Institute 



4, Josejdiine Jue 



B, S, mathematics 
University of Hbuston 



3, Paul Pao, Ph.D.' 'I Graduate of Nationayiaiwan 
China - University 
* ; M.S, and Ph.D., University 

of Florida. '/-'^ 



6, Henry P, Wong 



: • / 



B. S. and M/S. , mechanical 
engineering, Uni^^ersity of 
California;. registei;ed 
^ojial engineer; 
ApolL^ and Skylab achieve-- 
/men^ awards 



Jnt^rgovernmental affairs 
officer 

jffice of Applications 
Headquarters » 



Mathetnatician 
^Jphnson Space Ceater 

Aero-space ' technologist 
Langley Research Center; 
Internationally known for 
contributions in supersonic 
jet noise research 

Aerospace engineer 
Spacelab Program 
Headquarters 



7. Robert Y. Wong 



^ B/S. and M.S., mechanical 

engineering, Universi-ty of 
'^^^dnnesota 



Head ^ 

Small Turbomachlnery > " 
Section, Lewis Research 
Center 



8. Suey T. Yee 
China , 



MATHEMATICS 



B.S. and M.S. , civil 
engineering, Ohio State 
University 



Head • 

Struc.tural Design Section 
Facilities Engineering ^ 
Division, Lewi^ Research. 
Center: 



Shiing-Shen Chd^, D.Sc. is well knovm in the field of pathenlatics for his con-^ 
tribution'xo differential geometry in the large. His most noteworthy contribu-' 
tion is the Chetn character (which, jias "applications to topology), ' Other areas 
In which Chfera worked include the decomposition theorem on harmonic forms of . 
l^lerian g1 structures, total curvature of closed submanifolds in Euclidean 
space, and Uniqueness theorems on submanifolds satisfying g^ome.fri:ical domaiin., ^ 
He Is currently a member of the mathematics faculty of the University oL Cali^. 
f omia at Berkeley. . v ^ / / , "* , > 

Other mathematicians of note are: 

Name^ Place ai|d 
Date of Birth 



Position and 
' Contributions 



3 



) 



1. Chen Chung Chang, Ph.D. 
(15^27- p 
China^ 



Professor of mathematics, UCLA Consultant to 
industry. Fulbright research scholar, Oxford,' 
1966-67. Studies t>f abstract algebra, set • 
theory, and logic* 



ERJC 



99 



2. ..Yu. Why. Chen . \ 

(1910- ^ 
China 
> 

3. ■ Shoshichi Kobayashi, Ph.D. 

(1932- > 
Japan 

4« Jtinichi Igusa, Fh.p, 



' Klnkichi Iwasawa, D,Sc« 

r 

•6. ' Tomio Kubota, D.Sc, • 



• Chia-Chiao Lin, Plt.D, 

.(1«16- )^ 

Chinra 



8» Teruhisa Matsusaka, D.Sc. 
, (1926- 0 
Japan 



Lu Ting, Sc. p. 
(1925- .) 
China 



10. Hsien Chting Wang, Ph.D. 
(1919- ) 
China 



11. Chung-Tao Yang, Ph.D. 
'^(1923- ) J 
China ' 




Professor of • math, Wayne State University, 
Detroit, Michigan'. Research into the theory 
and applications of part^l equations. - • 

' . - • ' - y 

Professor of mathematics, UC Berkeley. 
Global studies -o^ manifolds with differential 
geometric methbd. * • ^ 

Professor o^ mathematics, John Hopkins Univer- 
sity, Baltimore, Mainland.' ^ / ' 

Professor of mathematics, ^.I.T. and Princetph 
University. 

Professor of jnathematics, University \)f 
Maryland* » . / 

Professor of mathematics, M.I.T^. Research \ln 
stellar dynamics, hydrodynamics, a'strophysioal 
problems. 

Professor of mathematics, Br andeis .University^ 
Waltham, Massachusetts.'^ Research into geometric 
objects defined as set of comnbn i^eros o£ a 
finite pet of polynomials. ' • 



N< 



erodynamicist and professor of mathematics, 
ew York University. , Research into blast 
waves, supersonic wing-body interference, 
viscous mixing problems, space trajectories,^ 
and optimum techniques. , • * 

Professor of mathematics, Cornell University, 
Ithaca, New York. Research into the ttjeory- of 
lie groupai, differential geometry,, and totally 
discontinuous groups. 

Professor of mathematics. University of Penn- 
sylvania, Philadelphia. 



ENGINEERING \ > 

-r 

When our country experienced 'a critical^ shortage of engineers, thousands of 
Asians helped fill the gap; Among the most outstanding are: > 

David H. Furukawa . a research englnejBr for the U»S. Bureau of Reclamation , in 
Denver, Colorado, who is known for his work on desalinizatlojy of brackish water. 

Chihiro Kikuchl . Ph.D., atomic engineer, phys-icist, and mathematician currently 
bn the faculty .of the University of Michigan, who showed that synthetic rubies 
are an ideal iiraterial for u^e in'masers. 
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Others who have contributed are; 
« 

Name, Place" and 
Datfe Qf Birth 



1. Sin~I Cheng, Ph.D.. 

am- ) - 

China " 



2. David K. Cheng, -Sc. D. 
. (1918- , ) 

China- 



/ 



4. 
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3* Ju-Chin Chu, Sc.D. 
(X919- ) • 
.China 



Ven Te Chow, Ph.D. 
(1919- ) 
China 



5. Hatsuaki Fukui, D.Eng. 

6. Thomas K. Ishli, Ph.D. 

7. Seichi Konzo, Ph.D. 



8. Tung Yen* Lin, M.S. 
^ (1911- ) . 



9. Henry-T. NagamatQu, Ph.D. 



10. Richard Hsien Feng Pao, 
Ph.D. 
(1926- ) 
China 



4 



Posigion and . 
Contributions 



Professor of aerraautical engineering, 
■ Princeton jJJniversity. Research in gas 
dynamics and propulsion scientes; nature and 
origin of .sudden failure in rocket motors in 
operation, and probable remedies. - * 

Engineer and research project director, 
^ Syracuse Univers^lty Research Institute. 
Investigation'^of Z-transform theory^ of ' 
ahtenna arrays; pha^e-error effects' in micro- 
, wave reflectors; signal processing array 
synthesis; gain and slgnal-to«-noise ratio 
optimization techniques; electromagnetic 
problems in plasma envirohmehts ; diffraction 
field measurements, with ligft-rmodulated 
. scattering techniques. 



Chemical eagineer^and technical adviser, 
Autonetics, North American Rockwell, Anaheim, 
Calif ctnia. Research in propulsion; energy 
conversion, fuel cells; distillation; nuclear 
technology; kinetics; and /thermodynamics;' 

Professor of hydraulic engineering. University 
'of Illinois, Urljana. Developed stochastic 
methods for hydrologic analysis and design and 
engineering planning for drainage, flood 
control, and other w^ter resources projects. 
Develqped'.the sclen'ce of watershed hydraulics. 

> ^ y 

Engineer and yic^president of Sony Corpora- 
tion of Anierioa'. 

♦ V \ 

Professor of ele'ctrical engineering, Marquette 
University. «i. ^ /* ^ 

Prof essor of jnechahical engineering. University 
of Illinods.'v • • . 

Structural engineering ct)n8ultant, San/Fi:an- 
cisco. Design sfeel and prestressed 
concrete structures; bridge and stru^ural 
engineering. ♦ ^ * ./ 

Research and develdpment engineer.} General^- 
'E^lectfic, Co. ' ^ , ■ . ' ' * ^ 

Professor ancl chaiirman of the civil • engineering 
departmetit," Rose! polytechnic Institute, Terre ^ 
Haute, ^Indiana. ' Studies in incompressible"*' 
.f;Luld, mechanics ..and^ fch,e statistical Analysis 
of h;yarQlogical' da4>a.\ */ 4 ' 

* 101 • - ^ ' / 



I'OO - 



• V 



11, Chi-Neng Shen, Ph.D. 
^917- .) 
* China ' 



12. Henry Mitsumasa Tsuchiya, 
Ph^D. ^ 

(19;l«- ) 1 

Seattle, Washington 



13. 



14. 



Otto Arthur TJyehara, Ph.D. 
(1916- ■) 
Hanford, California 



Kung Chie Yeh, Ph.D. 

(1930- ) 

China 



Professor of mechfinical engineering, 
Rensselaer Polytechnic Institute, Troy, New 
York. Research in^ non-lipear and optimum 
systems; synthesis and compensation; process 
dynamics; nuclear rocket control and 
astrodynamical guid,ance. 

Professor of bio-engineering, University of 
Minnesota, Minneapolis. Research in the 
dynamics of microbial populations; enzymatic 
pOlyTjierization and depolymeri^atioft of poly-' 
saccharides; chemotherapy ,and the disposal of 
industrial wastes. ^ ^ : ' 

Professor of mech^ical engineering. University 
of Wisconsin,^ Madison. Research, in flame 
temperature measurements in both^diesel and 
spark ignition engines a's a function of time* 
.Studies of the internal combustion engine and 
auto exhaust emission. 



\ 



Associate ^of essor of electrical .engineering. 
University of Illinois, Urbana. Studies in 
ionospheric propagation problems and iono- 
spheric propagation problems and ionosphefric 
physics* 



OTHERS. 

Asian- Americans who have come to prominence in other scientific disciplines 
include: 



Name, 'Place and 
Date of Birth ' 

1. Thomas Clement Cheng, Ph.D. 



2. 



(19^0- 
China 



) 



*Te May Tsou Ching, Ph.D. 
(female) 

(1920- ) • * 
China 



Position and . , . 

Contributions , 

Associate 'prof essor of zoolo^, University of 
Hawaii. Research in the development' of ^ . 
parasitic flatworms; the physiology of 'animal 
parasites^ defense mechai^iisms of mollusks; 
experimental^^ ihvertebrate pathology; and the 
interrelationships .among invertebrate ahimals* 

Associate professpr, Oregon State University, 
Corvallis. Research into safe storage condi- 
tions #or 'foreign see^; f ijeeze-drying 
'coniferous poller^ for (preservation; biology of/ 
seed development and germination;, lipid 
metabolism in coniferous seeds. t- 



3. Sidney Chihtl Hsiao, Ph.D. 
(1905- ) A ^ 
China # 



Professor of ^oolog^-. University of Hawaii, 
Research into the radi'oca^cium tiptake in. sea 
urchins and theT effecft of ionizing radiation 
in the early development of sea* urchins. 



4. Hiroyuii. Hirumi/- M.D^, 
(1932- * ) 
, V Japan. 



Biologist and* research associate, Boyce 
Thompbon'' Institute, Yonkers, New York. Culti- 
vation of leafhopper-borne virus vector tissues 
and nematode tissues in vitro. 



5. Wan Cheng Chiu, Ph.D. 
(1919-- , )• . 
China 



6, Francis Lang-Kwang Hsuj 
^ Ph.D. 

(1911- ) ' 
China 



7. Chiuh Tao Hsu, Ph.D. 

(1917r ) " • - 
China 



- 8. Hsi Van Hsu, D.Sc. 
(1906- ) ^ 



9. • Shu Ying Hsu, Ph.D. 
(1920- •) 
China 



10. rising, Tsung Huang, D.Phil. 
^ .(1921- .1 
Malaya , . 



lit 



Shih-Kitog Kao, Phip;. 

(1918-- 5 

China - . . *' > 



12. 



13. 
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Stephen^ M9i Kee, Sc.D, 
(1903- . ') \ 
♦Hdnplulu,* Hawaii 



Ken-Ichi Kojima, Ph.D. 

(1930- ) 

-J^pah 



Professor of meteorology. University of Hawaii. 
Research in atmosplieric tides j large scale 
atmospheric wind systems; , energies associateci 
with vai?ious scales ^of atmospheric motions. 

s 

Anthropologist and chairman of" the department, 
Northwestern University, Evanst;o^, Illljnois. 
Studies patterns l^f culture and personality of 
Chinese, Hindus, Japanese, and whijte Americans. 

.Professor of biology. University of Texas; 
M.D." Anderson Hospital and Tumor Institute,^ 
Houston. Research in chromosomes and their 
role in evolution. , . ' . 

Research professor, of preventive medicine and^ 
environmental liealtli. University of Iowa, Iowa 
City. Research into, an<i successful immuniza- 
tion of Rhesus monkeys against schistosoma 
japqnicum. 

Research associate add professor of preventive 
medicine and environmental health. University 
of .Iowa', Iowa City. Engaged in the same work 
as his wife (entry #8). 

Director, ^biological sciences, Research and 
Developmenf Division, International Mineral' 
and Chemical Corp., Libertyvlille , Illinois. 
Research -in organic chemistry, fermentation , 
processes, ptocesses to' make antibiotiqs and 
ami*no acids. * Di^c^ered a new' method to ^ 
produce a new semi-synthetic penicillin. 

Director, Atmospheric Turbulence and Diffusion 
. Project, University Corp. for Atmospheric 

Researu:h, Salt Lake City, Utah. Research, into 

atmospheric turbulence, thie diffusion of radio 
■ active debris in'^the atmosphere and the wave 

motion in rotating ^fluid. 

Entomologist and malaria specialist j PubllC;^ 
^^Health Division, International Co-op Adminis- 
tration, San Francisco. Research In- tnalaf id^ 
and encephalitis. 

Professor of genetics^, Univei:sity of Texas, 
AustJln. • Studies the genetics of populations 
; as they" relate. to ev'dlution. 



A' 



\ 



. Albert Ktido, Ph.D. 
15. Richard R. Kudo, l).Sc. 

c 

16.. Koichi Masubuchi, Ph.D. 
17. Fumio Matsuniura, Ph.D. 



18. C. C. Li, Ph.D^ 

(1912- ) 
Chiha 



19. Kaz .Mayeda, ^h.D. 



20. ^ohn S. Mitta 



AssjJLs^ant professor of geology, University 
of New Mexico.. . ' • ' 



Zoology Professor Emeritus^ University of 
Southern Illinois.. ' — 

Naval ai?chitect, M.I.T. 

' Entomology professor at the University of 
Wisconsin. 

' Geneticist and professor of biometry, Univer-* 
sity jpf . Pittsburg, Pennsylvania. Studies in 
methodology in mathematics and statistical 
genetics with Respect to human populations. 
• • , 

" ^Associate prof essor>^of genet»icp, department of 
biology, Wayne Stat^ "^^iversity , Detroit, 
Md^chigan. V/"'' 

Developed the use of Chicle sexing and^founded 
the American Chick Seeing School. ' 



21. JosephjilinoYu Ogawa, Ph.D. ' ^^Associate professor -qf planl pathology, 
(1925-/ ^ ^ ' . ^ ~ . '..^ - . 



Sanger,^ California 



22. Akira Okubo, Ph.D., 

(1925-^ , y ' 

Japan ' • 



2a. Hidemi Sa£o, D.Sc. 
(1926- ) 
Japan 



24. Steve N. SatOr • 



25. ' James Ming Shan 
(1918- ) 
China 



26. Yun-P.ei Sun, Ph.D. 
(1910- ) 
China 



. SvSl, Ph.D. 
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UC Davis.'' Development and control of plant 
pathogens on stone. fVvKtts^ bops, ' tomatoes-, 
and tropical fruits. \' 

Oceanographer, and re seV^fe}|. associate, 
Chesapeake Bay Institute, ^Jphn^kopkins' Univer- 
sity, Baltimore. Studies In c^ceanic diffusion 
of^ contaminants ^due , to turbulence and of the 
mixing processes in^stuarles and lakes. 

A^ociate professor of biology^ University of 
Pennsylvania^ Philadelphia. Applications of 
polarized light to living biological systems. 
Research in the dynamic structure of the 
mitolic spindle and in the development of a 
h;Lgh sensitivity, high resolution polarizing 
microscope. V . > ^ 

Invente'd the* non-mercurial medical thermometer 
President, «^VAC' Corporation, San Diego. 

Mineralogisft and research physifiist, Adr Force 
Weapons ^ab, Kirkland .AFB, New Mexico. 
Research in X-ray brys^allcgtaphy and geo- ^ 
chemistry; physics of high pressure; and 
hypervelocity impact and* cratering. . / 

Insfect' Toxicologist; kad chief entomologist. 
Shell Development Co., Modesto, California. 
Research into various aspects 'of insecticides. 



27. mUam N. T&kahashi, Ph.D. 

28. Harup Tashiro, Ph.D. 



29^ Yu Chetf Ting," Ph.D; 
■ (1920- D . , 



China ' 



30. WiHiam T. Yamazake, fr.D; 

31. -John Teng Chien Yen, D.Sc. 
■ • •(19'03- ) ' * 

China 



32. Chia-Shun Yih, Ph.D. 
(191&- ) 
China- 



Professor of plant patholagy, UC Berkeley. 

rofessor of Entomology, Cornell University,' 
ew York. ^ ^ 
/ "... 
Associate professor of cytogenetics, Boston 
.College, Chestnut Hill, Massachusetts. . 
Determined chromosome number, and induction . 
of flowering in the sweet' potato plant.. 
Research on* chromosomes of maize, teosinte,, 
and -tripsacum; .chromosome -inversions in maize, 
and teosinte (evidence of teosinte intro- 
gression In maize). 

Professor of agronomy, Ohio State University. 

Professor and chairman of the department of 
geology, Villanov^ University, Pennsylvania. 
Studies of marine and land gastropods of 
China and frtsh-water mollusks of the 
western U.S. 

Professor* of hydi;pdynamics , University of 
Michigan,' Ann Arbor. Research in hydrodynamics 
gravity effects in fluid. flow; rotating^fluid; 
non-homogenous fluids; and magnetohydrodynamics 
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IMPORTANCE OF RECOGNIZING AMERICAN INDIAN CONTRIBUTIONS 
- , • TO .SCIENCE, ENGINEERING, AND MEDICINE 

The following paragraphs hec^e been excerpted and combined from speeches given . 
by Jerry Elliot, a NASA aerospace engineer and an Osage /Cherokee Indian. One 
speech fras presejited during National Native American Awareness Week (October 14, 
19>6); another for the University of OklahomaVNASA Space Symposium ("Career^ for 
Totaorrow," March 17-18, 1977); and the third. 'Mother .Earth. . .Father Sky" at the 
NASA/Oregon State University Symposium (April 27-28, 1977). 

• ••/.The ceiijr^al theme of Native American Awareness Week (October 
10-16, 1976) is to focus national attention on the inany positive, 
achievements made to society by American .Indians and to more realis- 

. tically portray the true image of American Indians in modem. America. ^ 
The non-Indian is seeking a new understanding and appreciation of the' * 
Indian in modem society. To them, we want, to bring the real image 
of our native' people, and destroy the distortipn oi which we have 
been the victims -so long. These- days an Indian doesn't need to dress - 
or act like an Indian because he i£ one. Today we exist everywhere, 
and are making notable contributions in education, law, medicine, art, ^ 

• business, science, and literature. This represents the greatest \ 
growth and self-determination that has ever been assembled in the . 4 

two hundred years of this country's existence. v , 

Despite the grave -problems that face us, the greatest goals V 

' American Indians face are with our young people. We are proud of 
. our past, our heritage, and ffnd deep meaning in our ancestry. But 
\ r:^^^ going to pass on to our children for 'the future? ''The 

future of our people lies in the hands^ of our youth. We are 'a people 
who know where w^ have been and where we are goirig. But if our ,chil- 
dren are to look forward to anytMng in the future, it is important 
that we retain our Indianness., We need to hold ori^to'what is impor- 
tant to us as Indian j^eople. Today, more than ev^r, it is important 
that we listen to our older people 'so that our children may enjoy a , 
future Indian' life. For us to survive, our yoimger generation needs 
to. understand and retain our ^values end beliefs. ^ ' ' ^' 

the story bf the ^Indian in'Ametica is something more than the 
record of frequent aggression, greed and broken promises by the whi^e 
man. It is more than turquoise jewelry, beads, braids, ^^and ;John 
Wayne movies. It is a story bf endurance, of survival, of adaptation^" 
and creativity in the face of overwhelming obstacles. ^It is a story 
of enormous-ycontributions to the country-— "/ " -r 

Today^ I see a new day. - T . ^ . , 

This week, I see a new beginning. 
This year, I see a new future. 

r 

Let us walk with peace and beauty in our hearts and accept that which 
yill produce good things for our people. ^Le't us touch. Le^t us, each 
to the other,- nourish each other.^ Let us not destroy ourselves by, 
forgetting that' we are 'all Indians. Let us have a common voice that 
.can be heard. I offer a prayet tp Iceep our people together • This is 
the day the spirit speaks to all our melt and women. . 
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Yesterdayi we were disappearing as snow before the setting Sun, But 
I strongly believe in my heart that we are not a vanishing race, only 
an un conquered one. 

From where the Sun now sets in the father sky, let the winds of change 
blow in a new direction for our people 

We need to reach out and grasp that 'which is needed for our survival, 
.We need to seek skills fhat will provide us a sense of worth and' 
purpose, • • • • • 

Technology is touching all of our lives. But what is scl^ce 

and technology? Actually, it has to do with interpreting the ^ 
physical world, the world around you everyday. It is the classifica- 
tion of Mother Natur^. ^ To the Indian, it is studying and appreciating 
Mother^Nature in the ways we have always respected, but in another 
way.^J It comes under the jcategory of new knowledge. ^ . 

The Navajo wise, men say science has a definite place in mankind's 
environment. Since science is knowledge of the laws of- nature, they 
believe the more one goes abo^t acquiring this knowledge, the cldser. 
one comes to the mysteries of the universe and to the Great Spirit. 

Engineers and scientists are dofers. They make things happen. It is 
not science that is harmful but how it, is used that .may be harmful. 
Problems that face us today, such as the energy crisis, environmental 
pollution, unwise development of resources, and usin^ space for the 
benefit of mankind!, cannot be solved without the aid of the engineer. 



We need sound leaaership to protect ^our land and. our resources and to 
meet the needs of our people. We can no longer afford to drift. 

There pan b^ no , turning back as a race, as a nation or planet. To do 
so could prove to be a guarantee of extinction. Since our very survi- 
val is dependent upon how well we are prepared for the future, none of 
us. should play down the importance of the technical opportunities 
available to us. When we turn our back on the, future to concentrate" 
oh the present, Ve cannot see what lies ahead. We* cannot allow our- - 
selves ^o become shortsighted. 

The dwindling resources, pollution, and contamination of the Earth, 
our Mother,* are examples of some people's shortaightedness. And 
many still have blinders on. We need young, fresh minds to help.^ 

solve these problems We need you to accept the challenge. Yes,, 

you are the future of our people If you let it happen! . 
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A HISTORY OF AMERICAN* INDIAN SCIENCE 



They came, it Is thought, from the mountainous land now calle^ Siberia and 
they came, a few ap a time, over uncounted thousands of years , and reached 
the Western Heiuisp!iere byi crossing the Bering Strait. Of Inany tongues and of 
varied (but generally Mongoloid) stock, these primitive wanderers (the 
earliest were of the Stone Age) from an isolated country knew nothing of 
other peoples *or tjheir accomplishments. On their own, in a new and untouched , 
world, they were to develop over the centuries cultures remarkable for their 
contribiitioi;is,^ inventiveness, and scientific "oneness" with the laws of 
nature. Spurred undoubtedly ^y the hard necessities of their lives *(the 
search for food, shelter, and safety in unfamiliar surroundings, and the 
limitations imposed by. their simple tools and a scarcity of tamable animals),-/' 
they learned to investigate and respect the world around them and to cultivate 
and preserve its riches. In the process, the nomadic hunters who became 
North, Central, and South America's "Indians" (a latter-day misnomer resulting 
from Columbus* belief that he had reached India) also became both natural 
agronomists and the first true environmentalists. 

Believing that all aspects of life were governed by nature, the American 
Indians learned in the years following their arrival to revere '^Mother Earth"^ 
(who, together with the sun, was considei^d the source of life) and strived ta 
live in hairmony with her. Staying "in balance" with nature was^essentiai ;tl4t 
just to their well-'being- but to their very survival* Accordingly, it was as 
wrong to offend the water gods by polluting their domain (led to iilness) as 
,it was necessary to placate the spirits of newly killed animals and celebrate 
the planting of the com crop (rituals which promoted resp'ect for animal life 
and for the land). Most of them ctook from nature only what was necessary; 
used contraception to prevent the birth of children neither they nor their 
earth could support; and„ followed myth-based agricultural practices which 
revealed their powers of observation (planted beans ^nd com together, thereby 
achieving a balance between the corn's .depletion of soil nutrients and the > 
hehn§f^ restoration of them) and their' modernity (sang to their plants). 

\ * • : ' \ ^ . -'^ 

T^iose first Indians roamed the hemisphere, following the prey' (mammoths, gian't 
camels, and mastodons) they hunted with^ocks and stone spears. As the supply 
gf animals, lessened, however, they became increasingly dependent on plant life 
• and on their . ability to utilize, adapt, preserve, and store the products ''of 
, I nature and, most important, to develop new food crops. 

Starting with teosinte (teocintli), a wild grass af Central America, Indians 
throughout the Americas ^pent hundreds of years developing what*is now the 
world^s third^most important grain^. Continually observing and experimenting 

iRecent evidence suggests that this migration began between 50,000 and 100,000^ 
or more years ago. ^ . • * - • ^ " • . 

^In the Navajos* story of creation, a tale now especJially prophetic. Changing 
Woman and the sun were the, parents ,of twin heroes who saved the world from 
monsters liVing here when the first people arrived. From their father, the 
sun, came the technology used to slay the monsters. ^ 

^Com, which requires complicated care and cannot be scatter planted, is the 



most highly "developed grain, knownH|Some researchers believe this to be an 
indication of its age and of, therefore, the possibility that Indian civiliza- 
tion could predate all others . 
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(8clentlfl<j techniques which ]probably resulted ¥rom. their "taste and take the 
Qonsequencfes'^^ in production to the plant life of the Nqw World$^, they harvested, 
sowed ,^ crossbred, and processed the grain, eventually producing over 300 (or 
more)' varieties of maize (corn). Among them were corns requiring 'anywhere 
from 7p** to l30 days to. reach maturity; corns which grew best in the south or 
the north} drought-resistant com which thrived in the arid southwest; yellow 

^corn^and white com^; regular coms (flint, dent,, flour, and sweet) and pop- 
coms; every major corn variety known today. (Archeological finds, made in New 
Mexico's Bat Cave provide interesting evidence of thege centuries of cross- 

^ breeding, Unciovered there were both' small, extremely primitive, huskless pop 
and pod corns and much newer varieties with husks and larger cobs aad' kernels, 

^ Tbe Qlder ©nes resemble, early Paraguayan com; the newer coms appear to be a 

: h^btid^ patt-Mex^an strain.) - 

Com was but. one of an amazing number of food crops (over 80 of the approxi- 
mately, 120 known) domesticated by the early Indians^. Almost one-half of the 
world's food supply results from their effor^. Among the plants known to • 
thei9 were potatoes (white and sweet); avocados; a .number of beans (including 
kidney, lima, i green and string) j squashes, pumpkins and peppers; tomatoes; 
chocolate; peanuts, pecans, cashews, Bralzil nuts, and buttemuts; blackbei^riesj 
raspberries, and two varieties of , strawberries (which were later used to improve 
the non-too-sweet European variety); eggplants; pineapples (which only later 
were exported to Hawaii); Jerusalem artichokes; tapioca, wild rice; maple sugar 
and syrup (with which many Indians sweetened their popcprn — a treat much l^-ke 
today's Crackerjacks) ; vanilla; allspice and arrowroot and guavas7 grapes, 
pawpaws, sapotes, papayas, .one variety of 'persimmon, and certain cranberries.^ 

This re^iarkable achievement reflejcts three basic approaches to crop manage- 
ment—development of plants from wild growths through crossbreeding; domestic 
cultivation of .previously wild piants and use of plants still in the wild 
state. It also reflects the Indians* skill in producing edible foods from 
poisonous plants— grating maniac roots, for Instance, then pressing out their 
deadly juices to obtain both tapioca, and ^arrowroot . (Other techniques included 
roastirig^ cashews ^n their shells, a treatment used for rendering their juice 
nonrpoisonous , and a complicated process for leeching out the tannic acid in ^. 
the acoms used to make flour.) They also devised the now-standard procedures ^ 
for extracting maple syrup and processing it into sugar; for obtaining vanilja 
extract from unripe pods (drying them, then removing the crystals that formed 
on the outside); and for alkali processing systems that increased and improved 
*the niacin and amino acid content of com. 

AS Indian agriculture became more extensive (Columbus reported comfields up 
to 1^ miles In length), the development of techniques for irrigation (espe- 
cially in, the. rain-starved southwest), dfy^farming, soil care, and fertiliza- 
jtiori became essential. ' * . 

'♦To insure full growth .before the frost in areas with very short growing 
seasons (under 70 days), they soaked the\com in water before planting it. 
The Miamis' white-meated com was regarded by other Indians as the finest grown 
^Because of the great time period involved in the domestication and hybridiza- 
tion of com, it is doubtful that the European settlers of the new world 
could have even beguif'-^to accoruplish what the Indians had. 
^The prepared foods.originated by the Indians include combread, hominy, 
succotash (contained fish then), com tortillas, baked clams, persimmon and 
cassava breads, clam chowder,, oys.ter stew, com soup, pumpkin pie, cranberry 
sauce and "Boston" baked beans. . 
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The pre*hi8torlc Hohokams (ancestors .ot today* s Pimas) ,|' Who had only wooden 
trools and their hantlp with which^ to vork, ^wer;^" -the first to use^can^l irriga- 
tion. The ditches they dug to carry .water frcnivthe Salt and - Gila .Rfvers 
ranged up to 16 miles in length. and connected systems spijeading over, as much 
as 150 miles. The Pueblo Indians employed both ^stteams and-reser'<?'pir& in their 
systems, while the Saladoans of "thfe Arizon^ anBv New I^exico/moun tains built 
canals that have been incorporated into the ' systems'" .of today. * . . . 

The early Indians were also far ahead of^ the feat ot the world , in , their use of 
fertilization (the Abnakis of Maine, for instance,^ used fish t9 enrich their, 
fields; the. Algonjcians , seaweed) and crop rotation* (kept some, fieldsf gging for 
bimdreds' of years). Food .preservation and storage \^ere iniportant to them, too, 
"and they' used sucli techniques as drying (meat and fish®); wrapping food in 
birch *and other barks; underground crop stora^; -^and smokingv (especially popu- 
lar among 'Gulf Coast peoples^), - \ , 

■* . ' 

' Althq\igl^ farming became k vital part* oik Indian life, hunting and fishing also 
remained important and creativity was evident both in •the animal dieguises 
worn when approaching prey, and in the variety "of ^specialized tools and tech- 
niques they employed. The Iroquois, for example, used fish nets made of vines 
and dammed their atreaijis'to make , fishing easier.: The Nootkas of British 
Columbia and Washington u^ed a paddle-shaped* board with teeth on* one side to 
snare herring anid deVe^bped a complicated 'harpoon system for whaling. / Bow ♦ 
and drrows, boomerangs (<or rabbitsO , pitfalls, concealed corral^ and snares 
(for birds) were used by Indian hunters, as was water <for drow^^g prairie 
dogs and other rodents out of their burrows)*. / Thanks to their talent £or 
careful observatioi?, they quickly learned the best woods and stones fot making 
bows and arrows and how to heat grooved stones for use In straightening arrow 
shafts. They also studied the animals and, t>y watching where and when they'> 
ate or traveled, gathered knowledge that made hunting more .profitable. Going 
a step beyond hunting, they domesticated the. turkey and raised it for food. 
Ii^l^e years after the Europeans introduced /the horse in America, the Nez 
Pe\ce of Oregon and llashington (the only ^tribe. to practice selective^reeding 
pf stotrk) develop^ed ohe Appaloosa, ^one of the finest saddle horses Imbwn. 

Food crops were; not the only contributions made by these early agronomists. 
The Indians of Central and j South 'America used .rubber products hundreds of 
years before Columbus reached the New World. Having first devised a means for 
extracting and treating the;^sap of rubber trees, they, then made tightly- 
expressed, high-bouncing balls (and originated' games to play'^with them), , 
y^tetipvoof bags, clothes, and boots-. 

^ Long staple cotton, which was made into clothing by the Indian^ long before 
the Europeans had even heard of it,, is a finer, stronger variety (so fin6 the 
white settlers thonght.it was silk) than that of the Egyptians.. 

. Chicle (the main ingredient of chewing gim) , tonka beans (their fragrance is ^ 
j)rized by perfumers), decorative gourds and, ♦of course, tobacco (40 or more 
varieties were developed, mixed, blended^ and used in vjidespread trading 

operations), weje alsQ products of Indian agriculturists^/ 

. '._ . _ > * < 

^ -QAnother important commodity, salt, was obtained by evaporating saturated 

soli: tlons-- taken from salt licks — over a fire. ^ ^ ^ 

' ^In a typical year a tribe of Northwest Coast Indians would stock upwards of 
half a ton pf dried salmon. * ^ • 



They were * also extremely knowledgable in the medicinal use of plant product^* so. 
mu<;h so tHat. * * . /'in 1952 Felix S. Cohen could write '••••.In the 400. years that 
European^ physicians and botanists have been analyzing and examining the flora • 
of America, they have not yet discovered a single'^ medicinal herb not known to 
the Indians,'"^" Their extensive knowledge of ^lant types, relationships, an^i 
uses, a knowledge developed through centuries of oljservation and experimental/^ 
usage and conveyed by word of mouth from one generation to ;:he next, grew into 
highly accurate and still useful cjLassif ication. systems, some qf which listed'' 
plants not by appearance or general type but by what is now known to be thei'r 
chemical composition (steroids, hallucinogens^ vitamin C content, etc^)^ 

Quinine, obtained by South American Indians frouv cinchona bark and us^d to 
cure malarial fever, was one of their major drug discoveries. Coca leaves ' 
(from which cocaine and novacaine are derived) were used as an anesthetic by 
the Incas (and pthers) long befote the Europeans had this important surgical 
aid. Th^ Indians of prehistoric America used narcotics, emetics, cathartics, 
and febrifuges and at least 59 items included in today's pharmacology were / ' 
developed by them, such as^mica, petrolatum, Ipecac, 'curare^ cascata, winter- 
green, cannabinum, datura and iodine (as was a suntan lotion made of red ocher 
and M^mal fa,t), Cfude oil was used by at least one tribe, the Wenrohronon of 
New Yotk, to treat bums, dry skin and, when mixed wi,th other medicines,, 
stomach pains and constipation^ A variety of effective contraceptive herbs, 
atabng them stones'eed, dogbane, Bidian turnip and squaw root, were also used — 
soiae of them in individually prescribed and adjusted oral doses, (see page, 38 
fff the Hispanic chapter fqr a discussion of medical practices among the Aztecs, 
Iiicas, etc.) >i - * . ^ 

Iildian "doctors" were generally well informed about the medicinal v^lue of 
' local herbs' and minerals. This knowledge, along with an appre^ialfidn of 
psychotherapeutic techniques and the dramatic impact^ of ^'supema]6ural^' , 
religion-prescribed, Shamanistic rituals in which faith w,as the Jraain curative 
factor — capping, bl*owing, rubbings and sucking out of the body, the foreign 
agents (snakes, birds, etc) which fcaused sickness — comBJne^ tp make their 
medicine quite effective, (Faith in tradit;ional medical practi^ies^.^p still 
strong today and the modem Indian doctoij^ often works hand-in-hand vrlth the 
medicine man, ) Shamans, each of whom practiced a 'specialty, were employed to 
treat -serious illnesses while herbalists (usuajLly women who also used massage * 
*and dtet in their treatments) pared for more routine sicknesses. 

A belief in maintaining th^ proper balance of 'physical and mental health and 
in the importance of dreams was among the factors which led the early Indians_^ 
to^ develop ideas much like those of modern psycjiology. It was recognised that 
dreams revealed hidden wishes^ and guilts and it was considered dangerous to^ 
hold* them in. Most were told in secret (a practice especially prominent awng 
the Iroquois) to interpreters* ,^^^The telling of dreanfis helped relieve tension, ' 
as did certain ritualistic festivals, especially those held during the hatsh 
winter season. SOme dreams had to be obeo^ed; some .were poisoned or bewitched 
by evil spirits- and could result' in the "loss of the dreamer's soul. Others 
(which provided guidance^^, religious ecstasy, 'stature or doininance ovej: the 
anipals they hunted) were actively sought and often Induced With drugs. 

lOOwr Indian Heritage-ProfiZes of 12 Great Leaders.^ C. Fayne Porter. Chilton 
Book Company, Philadelphia, 1964« ' , . 

Among the Dieguefios, for example, the Shaman's medical specialty was revealed 

. to him in a dream. ' • • ' • / 

> , * * ^ 
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'Perhapja the beft-j-Known 'drug usage, one which started in Mexico then traveled 
porkhj^is that 'practiced by members of the Peyote Cult# Alkaloid-^rontaining/--- 
.bVitJCons <the otily' part t)f a small, spineless cactus wiiich groys above ground 
a]t€t 'chewed ^ar^jpade into a tea .to induce, trances in which* occur , visions of great 
'\ . beauty i-and happiness'jr Its use, as a result, is regarded as an opportunity to 

* --know and eajper^ence God* Another brew, .made from the Jimson weed, was also 
0 used by certain California. Indians to. produte visions. 

• * -* ' ^ • ' > , • 

Bonesetting was^also among jthe Indians' medidal skills^^,/as were bloodletting 
(to for'fifeV^t infection and, possibly, treat high blood pressure); the inhala-^ 
tipn of h^rb-tinged steam; the use of enemas; and surgery, including' trephinar 
tionV *Far more icn'owledgeable about good Jiealth practi-ces than any other people 

* of ^their time, they bathed frequently (a practice Oueen Isabella of • Snain " 
orxilBred halted for their owh good): invented the first toothbrush^^; filled 

^ dtental cavities with- gold^**!; ate well-balanEed diets; and, incidentally, djDmes- 
ticated the guinea pig so epsen^ial to today's health studies,- . " 

The average European of Columbus' time was only five feet tall and had a one-ln- 
ten chance of being physically or mentally deformed (conditions which could be 
attributed to dietary deficiencies);' It has been specul^ated (Fadden, "On Indian 
Contributions to the United States" — sfee bibliography) that both Small stature 
, and a -large number ^ deformities might still exist if it were not for thfe* 
foods, medicines, sanitation, and health practices given to America's settlers 
by the Indians. They gave the world many other gifts, too, among them hammocks, 
sndwshoes, canoes, sleeping bags, toboggans, and the games pf lacrosse, hockey^ 
and marbles. By the 15th century^ Indians had also invented sxich tools as the 
reciprocating two-hand drill, thfe bow and strap drill, and the continuous, 
motion spindle. (Although not a scientific. 9ontribution, it is well to note^ 
that our democratic form of government — including the* idea, of two congressional 
houses and the very concepts of union and "government of,- by and for th.e / 
people" — was directly derived from that o£ the Indians; many tribes,*, most 
notably the Iroquois, were 'centuries ahead of other cultures in such matters 
as women's suffrage and outlawing slavery.) , 

One of the finest Indian gifts was that given by the jgreat Sequoyah to his owA 
people. It involved, thanks^^o Sequoyah's curiosity and dogged determination, ' 
a scientific/experimental approach to answering a question and solving a 
problem* Bom (circa 1760-1775) in a Cherokee village in fennessee, Sequoyah 
was the son of Wut-ten of the Red/Paint Clan and. a white father — probably 
Nathaniel Gist, a hunter and -explorer. His mother's people^ were conjurers and ^ 
spell casters; his father's ran to statesmen.. ' Ai^^illiterate, untutored, intrd- 
spective genius whose work ds a craf tinman * and silversmith had developed in him 
the qualities of patienpe and careful attention tio detail, he was fadcinated 
' by the whites' ability to communicate with one pother with "talking^leav^s," 
•marks made on pieces of paper^ When he could not get wor<J from home during 

12Ruth 5*arreil AJjnstedt,' in her "Dieguefio Curinfe Practices," reports* that thi^^ 
''biegueftos^made splints from green elm bark which was tied around the broken ^ 
- , limb with' wet buckskin. As they contracted the splint became rigid and ' 
swollen, joints absorbed the soothing juice from the bark. Another, much 
earlier, use of th:S|'^asic technique was t^e Eskimo!s method of attaching 
handles to tool's witV rawhide^ wlH^ch bound the parts tightly togetjher as the 
hide dried and shrunk. 
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the War of 1812 (H^ fought for .'the. U.S.),, this 'fascination became an intense 
longing. ; ; ' \ . • ' . ' 

Whqn, after the war, he decided to create a written language/ for the Cherokees,, 
it Was perhaps a very ^ood thing thaf he didn't know the job was "imppsslhle". 
Using charcoal and sycamore bark, he , first exjkerimented* with picture writing, 
drawing a different .mark for each word/ Aftet his , wife, angered by^ his negle<^$^, 
burned his store of bark Woi^ds, he left hom^, taking his six-year old ' daughter , 
'Ah-yoka (he also had several* sons) with him and settled in a deserted cabin 
Several miles from his homeL--2(nd started oyer. ^His approach changed after 
Ah-yoka foUnd a book ^.someone Jrad lost. *"Arthcrugh he could neither read, wit^e, 
nor speak English, he^ studied the book .and soOn realized that the patterns 
(letters anfi words)' .were repeated again and agaii\* Deciding that each of the 
2fif marks represented a dlfiEerent ^ound, he concladed that only a few sounds 
would be needed to write all the -words. he knew and started the project anew. 
Beginning, with 200 sounds', fte used some English and some original letters and 
wrote out messages his daughter could ^d^^tstand. . Scorned by the tribe, he 
moved to Arkansas 'and spent another three years working on his syllabary; a 
Syllabary he trimmed by" eliminating unnecessary syllable combinations, to only 
86 characters. (The Cherokee language h^s bee^ describedyas having nine modes-^ 
15' tenses, three numbers — singular, dual,; and plural, ffe^ .pronouns, no prepo- , 
sitions, and since they were contained in the verbs themselves, no auxiliary 
verbs. ) ... ^ v ^ ^ ^ , - 

' ■ • ■ • ■ / " ^^v 

He was, after much debate, allowed to* preset his writing to the Tribal 
, Council and, when 10 year old Ah-yoka was- able„ to read^^a message] dictated to 
her father, suddenly became a hero^ Within only a singly year, /the shortest 
su^h jQuimey on recoT;d, the CJb^ercikees progr/ssed from.having^nd written lan- 
guage .to possessing a very high degree of literacy. Print in the Cherokee 
language, and the first Indir'an language newspaper (the Cherokee Phoenix) " < 
magazines, ^nd schools followed and Sequoyah was awarded "a medal and yearly 
pension by the Cherokee Nation. Not content to retire, he next undertook an 
expedition to the southwestern *4Jnited States and Mexico to search for words 
that wouSi establish a common heritage among Indian tongues. Death-^*"in 1843, 
• ended Jiis search,, but his syllabary lives on. The ^rst statue placed in the 
Statuary HalL in the Capital Building was of S^uoyah and in his honor have 
been named a mountain, a county in^Oklahoma and the giant redwoods of western 
AmericaJ| \ » 

Another gift, the Indians 'j^tip is (teepees, wigwams) --forerunners of the Sibley 
Army tent— featured advanced engineering concepts which, strangely enough, a^e 
not part Of today's tents. Invented, moSt; likely, to keep out the Arctic cold, 
V they were also qseful in warmer climates. *A 'bottom section which could be 
liaised, allowed Cooler air ~tp flow, in along the ground, then, as it warmed, to 
rise and escape through a/nole in the tipi^s top. This opening served al-so *as 
a chimney for indoor fires (far f rom^3?actJ.cai^ 'in'most present-day tents). 
Such automatic and controlled ventilatioA wias also found in their windowless* 
lodges where air (which entered, tl\rough a partially opened door) was warmed by 
the central\fire ar^H was^passe^^ out ^hrough^ the smokehole over.it; the (^utward 
flow drawing in mor^ fresh air jtio kjeep the cycle going. 



A wide variety of engineering and architectural skills were employed by tl\e ^ 
.Indians of early America; the skills of ^ particular tribe reflected their 
/environment and needs. The Incas of Perti designed and built^ four lane ^ighwaysj 



some of-^/hlch are still in use; tunneled through mountains; and constructed 
sfispenslon bridges to allow passage across the .steep gorges of -their country. 
Using stone^j mortar and a- form of concrete^, the Aztecs, Tolt«cs/and Mayas 
built flat- topped, pyramids '(hundreds more thW-dld the Egyptians) and placed ' 
their temples and. palaces ^op them. (Sfee Hispanic Section). The Mi^issippi 
Valley Iftdianfi also built pyramids of is tacked' rtibble coveted with ^rth and 
topped them with wood and^ thatch buildings I , Working without* even the most ^ * 
basic of machinery (they carried dirt in, baskets ^nd hide aprons), th'^e Mound. 
Builders constructed approximately 100,000 mounds. : ,>Besides the dwelling-togped 
•.habitation mounds, 'they erected burial mounds f orlproMnent members of the \ 
tribe; ef f igyj iounds (probably- religious dn natur^ of , variourf^birds and 
animals; and giant temple mounds., The largest- 'temp Ite mound is 99 f^t hi'^, 
covering 16 acres— thi^ee. acres more ^tban Egypt^s Giaa Pyramid. 

The pueblos of the North^ American Southwest/( approximately 15 ;O00 werfe b'uilt 
in Atizona and Nev Mexico) were, another amai^g engineering accomplishment. * ^ 

New Mexix:p*s^Bonito Pueblo^ which was built in the early 900' s, rs five stories 
tall, approximately 700 teet longhand 30Q-plus feet wide 'and contains more 
than 500 -rooms. Quilt of stone gx sun-drie^ brick cemented with adobe (a ' 
^ local clay), they ^re topped first with peeled aspen^or willow, then with 
thiclc layer* of mud and desert clay construction techniques that effectively 
air-conditioned them^ in hot weather and, at the same ^time.iomade them easier 
'to he^t in, the winter. . . ^ ' / 

ihe Zuni, 'who built JWith wood, used. d mixture of ashes, coals, and dirt as a 
P^^Jl^ whije the Indians bf.jthe Northwest,,.,f or whom wood was 'especially plenti- 
ful 5^ used mortising in their building and'ste^m boxes to shape the wood.4 

The Saladoans. were also good architects,, constructing -multi-story houses and ^ 
surrounding their towns with great \&aHs.'. » . ^ . 

^ N9table accomplishments in marth ^nd^^tronomy are credited to the American 
'.Indian. The Powhatans (tjie ,t;ribe of Pocahoatas); for example, understood the \ 
decimal system; used knotted string! or noeched' sticks to k^p records; divided 
tlie year into lunar months and r^cognize<f f iye sfeasons—the tline of budding or 
blq&soming; the time of thejearing or roasting of cgrn; " the -time of the highest 
«un; the Ume of the corn harvest or the fall o6 the'Ie^es; and the time of • 
cohonks (t^ Bound m^delby the wild geese as^ they returned each wihter^ . The ^ 
Indians of ^^catan used advaiice math and knew tliat. the^world w^? round and 
revolved around the sun. (The Caracol Tower at 'Chichen Itza.anH several otAer 
^st'ructures,.mo8t b,uilt^by the' Quetzalqoatls^ are believed to h^ve astronomiwl 
significance.) The mathema'ticaX^'and* astronomical knowledge of chS\ various ) ' 
Central arid South American tr4.besf(Azt^cs, Pelteps, incas; Mayas, ;Ltc.)*iay 
-wellndo/:umented (See Hispanic Section), It i-s now. believed, thanks to new. . • 
studies of the Big Horn Medicirte WheeJ-^'^ in dbtthern* Wyoming. (a..massive rock * 
I ■ ' ^ * * ' 

ISUsing chisels, adzes, --and knives with hlades of shell', they worked sqft^cedar. 
into .yam and pounded it into ^a soft padding used to iCie' cradles. . ClothJ?ng 
made of w^oven bark shed water .and dried quickly, valu^le quafities in^^ttieir ^ 
wet yiimate. They atso used co^jTer (obtained from Canadian tribes),, shell, 
• and^ mica as .decorative inlays' for wood, carved -heljnets, . and designed wooden 
body armor. (Th^ Toiikata used hide vedts a$ armor.)! 
_lf^^ word medicine, as used by the Indians > meant ^gic or supernatural and 
' generally had a religious connotation.. The Medicine Wheel's res^mblahcfepto 
the floor -plan of a ceremonial medicine. Iddge^led to the belief t|iat th^fr 
functions- were sinfflar. I ' - ' ' - 
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arrangement apparently aligned to^lhe sunmBj: .solstice) , that the prehistoric 
natives of the Great Plains understood both solstices and seasonal changes 
and, possibly, , could predi'ct eclipses. Navajo legend tells of Coyote watching 
the God, First >Can/ carefully and oh-so-deliUerately arranging the stars.- - 
Becoming impatient with the other *l slowness, It is said that Coyote ^elZed 
the stars and fixing them into the sky, creating a random pattern— a "Big Bang" 
theory hundreds of years older than George Gamow's.^'^ 



Artistic yrges led the early Indians to a number of scientific discoveries. 
The Hohokans made, on shells,- what ^e believed to be the world *s first^ 
etchings, using an acid made by femfenting juice extracted from the fruit of 
the saguaro cactus and a resist of gum or pitch to .work their designs • The 
Havasupai mined red och^r in the Grand , Canyon and useS it to majce a very high 
quality paint • ^Paintings made on exposed rock walls over 2000 years ago can 
still be clearly seen*) The metal workers of' the prehistoric Hopwell Cultur^' 
(in the North of Mexico), who made beautiful ornaments and decorations, invented 
many 'delicate tools with which to beat and anneal copper, iron, apd occasion- 
,ally, silver and gold. ^ (Underground mines were worked by many tribes long 
before the whites came to Americar);^ ^ » 

Dyeing and tatooing wej;e common, as were pottery making, basketry, weaving 
(of cotton, wild fibers, hair, etc.X, tc^^making, jewelry styling, and the ^ 
making of wampum (shells of various sizes *and colors, drilled and strung to 
make arrangements used to record tribal legends and history). Most wsDnpum 
m^ers bored a tiole through the' center of a flat shell then pfolished and 
struAg it. The Algonkians, however, carV«4a long ^s trip, from the shell tclam),^ 
sanded it into a cylinder and bored it lengtln^axB, usjLng a fine stone drill or 
a wooden one dipped, in "^t sand. ^ 

Other early accomplishments were ihe development of an international sign 
language which made communicatipn between tribes easier; the working *of tur^ 
quoise and carving of. stones; and the use of red hot stones to' boil water in> 
baskets'^or in cleaned buffalo stomachs^ (where fireproof pots did not eMat). 
Mortars were cut from basaLt i?oulders by the early Indians California s < 
San Nicolas and San Clemente Islands and their manufacture may well have been 
a business. Everything from travel moc^ (trayois, sl^ds, dirferent Soats, 
etc;) and. delicacies (i.e. a whipped ice-cream-like mixture of soapberry, 
cold wazer, and olacheh oil) to dietary neqessities (i.e. salmon "cheese" — ^ 
salmon stored in a box until "more than runny") were created from what was 
available » * . • 

Acceptande and use of the available is -perhaps the best description of the ' * 
y Indians* approach to science "anjd to life. They developed and lived by a ' ' 
'culturally rooted^, mystical system through which they attempted to understand 
and ex|>lain their world and*o be a part .of and g^0^ with nature — a meta- 
ph^ical ethnoscience. Because ^ey had no written language throughout much 
of theii^if^Lstory, the 'Indians \ knowledge was passed along by word-of-moJ|th—- ' 
.via families and moieties (two* equal divisions of a tribe^ as Wolf an4 ^aven - 
..mole tigs )-^and in the fables and myths of their* religions* That system was 
trtily a science, not one wrapped in the equipment and Jprocedurea of today but 
an attempt "^to understand and relate to natural phenomena. And that, inter*** 
estingly^ is a road stance; and this rCad science, in the name ^of ecology, is 
once agaip traveling. Tj fle American .Indian, who never left the Pollen Path 

t7See Bibliography entl^ep, ^ej:t J. Snow. J^" 



("Walking the Pollen Path" is the Nava'jo' expression' for being at one with 
ndture) , now has a chance to walk in the vanguard .of modem science—as, 
indeed, many are* 



WELL-KNOWN INDIANS IN SCIENCE, ENGINEERING, AND MEDICINE 

ENGINEERING^ j?HY8lCS>AND ARCHITECJURE ' * a ^ , • ^ ^' 

Ely Samuel Parker * Bom Hasanvanda of the Seneca Iroquois, Mr, Pai^ker took an 
Anglicized' name because in his time .little respect was paid to the beaf^ic of 

, an Indian one, ^ A stable boy for the Army by the t;£methe was, 10, he! entered a 
missionary school after being teased about Tiis poor English, Eager to help 
his people,- he studied law but was refused admission to the bar^ because of his 
race, *He then studied ciViJ|^kngineering fiit^ Rensselaer Polytechnic Institute ^ 
and upon finishing, went to *^rk on the Erie Canal, Hired the go^^mment 
to supervise- the construction cr£ levees and buildings, he found himserf in* 
Galen^, Illinois, where he made-friends' .with a harness dtore clerk name<3h- 
Ulysses's, Grant, When the Civil War started, he*returned to New York to put 
together a regiment of Indian soldiers but the state's governor rejcused their" 
services. Rejected also by the War Department, which was in desf)erate need of 
engineers, tie took his problems to Grant, Several* months of r^ tape later, ^ 
Parker was ordered to Vicksburg and from there went^with cGrapx to Richmond 
where,! because of his beautiful penmanship, he was-^ked to write out the 
surrender terms signed by General Lee» By tl\en a Brigadier General, he was 
often sent to settle differences among the Various Indian -tribes and, when 
Grant, was elected president, he became. the 'first Indian to be namedl Commis- 

>^eioner of Indian Affairs, Backed by Gfrant, he began cleaning up that corrupt ^ 
office, often -filling. important jobs with Qudi^ volunteers/ .Caught between 
Indian nee^is and white government policy- and deceit, he tr'eaded a very shaky 

' tightrop^ until, finally, his ^forts to^feed starvijig Indians led tp charges 
of misconduct, and he resigned rather than hurt his people or embarrass (Grant, 
* Moving to New York, he went into business and became a wealthy man, 

Ronald Ray Bourassa , Ph,D, (1940- ). Bora in Oklahoma City, Dr. Bourassa 
can trace his heritage through the Potawatbmis bapk to France in the I600*s, 
-Two of his direct ancestors, Jude" Bourafsaa and ]ii*s brother, Joseph^, became a 
part: of hi/tory in the ear ly^ and mid-1800 *s when Jude (who, along ^ith Chief 
Godadomva Cbeves, was described by tjjife President of the Bb^tc^of Catholic 
Missions in Missouri as a "principal agitator^') wrote many letters trying to 
gain suppopt^for a tribal doctor; Joseph (who was always, active and influentJjal 
c in tribal affairs) served as an instructor at Choctaw Academy and as tribe ^ 
•^^interpreter (from 1844 to 1860), ' . * \ * * ; 

Dr, ^Bourassa's paternaj. grandfather was, starting in 1904> of the first ^ 
automobile mechanics in Potawatomie County, Qklalwmd and was later hired as^a* 
diesel engineer by the Sinclair Oil Coppany, Hi*s toaternal grandfather w^s for 
20 to 30 years the County Commissipner, His father, now retired,' worked for 
30 years for the Parts Division of General Motors; his mother, as an elemen- 
tary '^hool teacher, » * . - & « ' . 
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Valedictorian of hts high school class of 400 students, he won a full scholar- 
ship tq Rice University; then went on .to. receive an^M.S* and Ph.D. in physics * ' 
from the University of Illinois* *4fter a year**aa a senior scientist at' 
Battelle-florthwestry he joined the. University of Oklahoma as an assistant 
professor of physics. Now ap' associate prqfessor of physics and astronomy^®, 
he. was in 1974-75,,'a Senior Fulbright ResearcH Scholar in Julich, Germany and, 
in 1975, received his school's sigm>)Xi awardf for outstanding research. Li-eteS 
in numerous who^s who-type directories, he has, used the^ thermoelectrdcal power - ^ 
oi metals as a tool to investigate properties of vacancies and ;?ubstltutional 

* defects in aluminum, gold, silver, -copper lead, and indium.— • > ' * . 

The firstf* person to use high pressure 'to .investigate vacancies in, metals, Dx. 
Bourassa solved a long-standing problem by his measurement of tl^e migration 

• enerrgy for vacancies in copper. His group was the first to experimentally in- 
vestigate the Nielsen-Taylor effect (which he named) and their measurements on 
the size effect in the noble^metals is the only work that looks at aXl thr^e 
noble metals in the same experiment. His collaboration with a colleague in ^* 
astrophysics produced the first solution to the problem of the^^gravitiitional . 
lens for extended objects. Hi^ latest work (with sevei;;al other' investigators * 
in Germany) on cyclotron masses and Fermi v,elocitt-es in the noble metals. by 
dettaas-van Alphen effect, represents a monumental effort which he believes will- 
become a classic for the thoroughness and accuracy* of the data presented. 

^-Dx. Bouraasa splits'^his time ^Hut evenly between research and teaching, and . 
Ife^ supervised four Ph.D. and one M.S. thesis- (for him, the most thrilling of 
his teaching experiences). Formerly the sponsor of the Ijidian Graduate Studeiits 
Association ^ caucus, he Is now co-sponsoEi*of the Americaa Indian Student 
Association. Among hig other activities are a pE§posed program Jor educating 
Native Americans^ in physics, ^d a ^ASA .seminar designed to interest American 
Indians in scieru:^ a^ engineering. >Iarri^d, with three children', ,he li&ts \i.s 
hobbies as tennis, gQl>£^ and swimming. ^ ' i ' 

^ • - ♦ . . > r ^ 

Jerry Elliott . B.S. (1943- Of Osage/Cherokee ancestry, Mr. Elliott was 

born in Oklahoma City.. Now an aerospace engineer with the Space Shuttle Program 

^ at NASA's Johnson Spac^ Center in Houston, he holdsW B.S. in physics frim the 
University of Oklahoma and has done post ' graduate work there, and at the Uni- 
vers'^ity of Houston. He has also t^ken a number of special advanced training 
courses, both technical and managerial. His present responsibilities include 
assisting -in tjxe planning, defining, and Implementatidn of the^ Space Shuttle 
Program axid/^ assi^ring that crew-related spacecraft items meet program require- 
ments; Additional duties involve the development of programs meaningful to the 
American Indian, and the olanning and. coordination of symposia designed to ^ 
;ftotivate high school and^roltege students, especialy/^dians and'o£ber minor- 
ities, to seek careers in science and engineering. He joined NASA in 1966 as 
a flight mission operations engineer at the Mission^ Control Center and has 
since worked in the fields of spacecraft systems, hardi^are, software, trajec- 
tories, mission operation, earth resources, and scientific experimentation. 

^ As straff, ^ngin^er in the Apollo-Soyuz Program Office ^in Washington,. D.C., .be 
was involved in onboard" spacecraft and ground crew mission operations, require- 
m^ts, ^d science expetlinents for the world*s first Russian-Amerioan space 
mission,. Among his many honors and awain^s is a Presidential Medal of Freedom 
Certificate for -his service as retrofire officer at the Mission Control Center 
during the safe return of| the cr'ew of Apollo 13. ' ' ^ 

f^All current 'positions listed are the latest known to the author. 

±: , (^124^ 121. * 




^ exceptiorial-'wr^ter who *ha8 ifsed* his* talents as aft example n to motivate 
Indian yoimg people interested in science and engineeringj^ Elliot was .appointed 
na(?ion^l* chairman of the First Native American* Awareness- Week, October 10-16 , ^ 
1976,^ He also authored the Congressional legislation which made 'this week of 
recognition , the first national observance honoring American Indians, possible. 
/He has been chosen as a ^pmnuni'ty representative and practicing engineer in. . 
* the Am^irican/ Indian pdrtion of the first petmanent.«^tdoor exhibit depicting 
^the advances and' accomplishments made by mi^nority engineers, * • 

The author ^o£ .ei- lHQti(mat*y'^ of Cojnputer^TermSf he lists '>among hiff^other ^actlv- *\ 
/ities and' accomplishments (tnany. Indiaft-oriented); that he recommended aijd ' 
received NASA's commitment to sponsor ^our American/Indian engineering stydents*- 
(they w^e awarded $2500 renewable scholarships* and received suimner johs at 
Johnson Spiace Centy) and that- he is looking into the" possibility' of bririgiijig * 
iJ^A-devel&ped technology — in the form of solar powered housing an<i refrigerators, 
< new wast^^ treatment systems^ €nd CTS Satellite educational programs — to Indian ' *^ 
^reservations.^ His other^int6re^ts*'include music (membership 'in ASCAP), o^sic 
education, and po^ry (Poetry society of Texas), ^ ^a^\ 

^ . ■ "c- I ^ ' 

"" AlfiH Qoyawaytoa €olt6n /4uS> (1938- Of Hopi ^(Nprpert Arizona), ancestry'', 

Al Colton was bonf in l^^s Angeles, , Calif omia,. He received 'a B.S*. dn mechahi- 
cal engineering f rcm/fralif orriia Seate Polytechtiic^University at San iu£s " \ . 
Obispo;, an M.S. f r^m the University of Southern California (specialised in^ | 
control systems and systeiil* analysis ^Ind slmuiation) ; and ,h^s patCicipatOT ,in'*a 
.use- graduate program in^water^ Resources* and environmental Engineering. A 
graduate of the Westinghou§« International ^fSchool of Ehvirpnmental^ Management, 
he has also'attend^ UGLA and Ari^cjpfen^ate and ^.s a reg^stered professional 
^engineer^ in Calif ornia^nd Aj^rl^ona and a member tof several prof e.ssiorml** organi- 
zations. . » ' . ^ - 



After worlc^g: f or .L?tton Systems, where he served 



m'echanical and electri- 



cal pr^iject engineer in the deVelo'pmaJVt of Tiej^ high-technology.' systems' and 
products,,, including inertial guidances systeTO^ (holds patents on seVeral^f 
those products) ,^r. Colton joined the Salt. River /p-roject (aa eleotr^e ^wer 
and water utility serving Phoenix, Ari^onaTtoN f orm an^manage^thefr •environ^r - 
mental department;^ As ^^pervisor of the depart[nient , he **mana|es a|id coordinates 
► activities f ot 'the air and ^ater quality affairs, natural resource, management, % ' *\ 
environmental program planning av\A corporate environmejital credibility .of the^jL 
project." ?Two current ^ctivities^f the 'department* are the siting of 6oth *th^ - 
Coronado Generating Station's 1050 coal-«^fired' plant anc^ll the tra^ismlssion ^ 
lines for the Palo Verde NucJear Generation Station. . . r * ^ 

.A member anjd leader of several professional, Indian-oriented envirpnmentSl » 
committees, Al alsov-sei^es on the Bur&^u,of Lijid^Management's Arizona Multi-ruse 
Advisory Board and is a^egi8te"?ad Arizona lobbyist; A potter (and a we jiv^) , . * 
his works (whlcth bear his Hopi name, Kuwanwislwma QByawajrma)* have earned 
national attention and have' been given the FirSt Place 1976 Popovl Da^Memorial 
Award at the Scottsdale National^ndian Arts Exhibition, and two blue ribbons ^ . 
at the /November, 1976 Heard Museum Indian Arts and Crafts Exhibition. (His 
aunt; Elizabeth Q, Whiter^vPolingaysi Qx5yaw:ayjiia — is a noted j^otter, writer, and 
Wucator; his father and ungl eS , well-known w^ter color and oil painters. H 

'f.> S. Ary > B.S.'(1925- * ). The sod of McKinley Ary (a Shawne^e) and Ejp/Busby-^ 
*Ary (a Sioux), T. S. Ary (the name registered on\his birth certlf icai^tf^^as 
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called Tecu4teh Seqijoia Arbkia by his family; the famiij^name of Ary was 
assunied by his- great-grandfather ibllowing the Battle of Tippecanoe-. From a 
family of coal miners, he<Ws bom in El Dorado, Illinois, and later lived in 
Evansville, Indiabaa^ Aft^r gr-aduating from high school (in the top 1% of his ' 
class and with honors in football, b.asketball, baseball, swimming, track, and 
boxing),* he enlisted in "the N^val Air Corps and was commissioned, as a pilot*. 
During his years of^avy service, he was a ttest pilot for carrier-based planes; 
a member of the Blue Angels flight' exhibition team; attended several universities 
and participated in inter-collegiate athleticsj and received all-conference 
honors in the Southeast Conference, the Big Ten, and All-Service Conferences;' 
and All-American honors as a football, Vasketball^^ and baseball player.^. Fol- 
lowing his discharge,' he attended Stanford Univ^sity and received a b[$. in 
mineral science (mining engineering and geology/ While continuing his athletic 

^activities (whifh, because of his Indian"" heritage, were espei:ially .popular with 
the nation's sports writers), joined Sigma Nu fraternity and serveA as presi- 
dent of the Geology ^and Mining Society. Upon<.graduation, he starte^sl^i^ 
career as a mining engineer and geologist wi A .Anaconda Copper Company. Moving 

,,to Union Carbide Corporation, he worked his way up frotn the position of mining 
engineer at^ Rifle, Colorado to that of Vice-P;resident of the Union Carbide 
Exploratljon Corporation in New York City. Now with Utah International (in San ' 
Francis cd) , he is manager of the development department of the Australasia' 
DiVisionJ a position which includes new business venture responsibilities and 
inf'ernatlon^kl exploration, ^ * ' ^ . ' • • 

Per^onalAy resportsibie for several major mineral discoveries which led to mining 
and milmng operations; /he al^o manage an exploration department staff respon-/ 
sib:^ fjr th^^iscbvery of several new. major ore deposits in the United States 
and cjvefseas. Acftive in many professional, governmental, chiirchV and commilnity ^ 
groups jand committees, he has also^worked with*" seVeral Smdll /Indian tribes as- 
*an ^advisor in their litigation over broken treaties, (resulted in the recovery 
•of^ ^ev^al million dollars)^. Moreover, he has^ helped arrange scholarships for 
Indian ktudents at top universities throughout* the nation. Married, with' one 
adult child, he lists baking, Ducks Unlimited^ fishing, mountain/ climbing, 
•p{iotQyrfilphy, rose gardening, sailing, and skiing 'among his outside interests. 

Arnold <^Andarson . B.S.. (1915- X. Now manager of urban and public affairs 
for the Chemical and Plastics Di^^ision* of Union Carbide Corporation in <New York 
City and a Special assistant for the 'American Indian Policy Review Connnission 
of rhe.U. S. Congress, Mr. Anderson is perhaps *best*ki\own for his work as one ^ 
of the, top scientists (he collaborated with Alj^rt Einstein) involved in the • 
development of atomic energy (the f irst"^tomic%omb) clurlng Wdrld War II. A 
scientist, engineer, inventor, manager,' author, and executive^, "he* was bom 'on ' 
the Qrand River Reservation in "Canada (a Tuscarora-Mohawk-Cayuga member pf the 
Iroauois Confederacy) and attended reservatioh schools before earning his B.S. 
in 'themistry f rom.McMaster University in ..Hamilton, Ontario* - Vej^y Active in . . 
Indian and otlter minority affairs, he directs his company's eqt^al opportunity 
pr^^ram and hol4s membership and offices in many state and' National " groups ^ 
("topng, them the National Science Foundation, American Indian Engineering 
Council, New Yark State Advisory Coimittee to the U. S. Commission on Civil 
•Right^, Boy Scouts of America, Junicfr Achievemeilt, American Security Council, 
Sierra Club,' etc.). He is also a member of the board of direct(^rs of several 
industrial enterprises. * . , , , ♦ .> 
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George Yates . ^ A fueblo Indian froiT\ the Nambe Pueblo in the Rio Grande Valley 
pf Northern New Mexico, George Yates grew up on the reservation and attended a 
BIA (Bureau of Indian Affairs) day school thrqugh the sixth grade bef9reobeing 
sent to. the Santa Fe Indian School (a boarding school) where he graduated as 
salutatorian in 1956. He then participated in^ a four-year electronic techni- 
cian apprenticeship program which sparked ±h him an interest in engineering. 
The rfesponsibilities of a^^growing f.amily (he and his wife how have four daugh- 
ters and one s6n)-made full-time college impossible but l\e has attended the . 
University "of New Mexico on a part-time basis for several y^ears and is now a 
^senior .stddent working* toward a degree in electrical engineering and\computer 
science. Now ^n employee of the Uifiversity of California's Los Alamos Scien- 
tific Laboratory, ha, Worked f,irst for the Eberline .Instrument Corporation of 
Santa Fe whete he aided in the design, calibration, and check-out of nuclear 
radiation detection equipm^t. At Los Alamos, Yates performs, the electronic. 
des;Lgn and development of 'control and ^ata acquisition instruments for use in 
the lab*s underground nuclear tests at the Nevada test site and is a senior 
technologist (a title hel^^by fewer than 20 of LASL's 5500 employees). He has 
been project engineer several electro-opti<; researrch and development proj- 
ects;, authored and published f^o LASL reports; is responsible for several 
digital electronic circuits- (some published in leading journais) ; and has 
^applied f6i* patents on three different systenfS. - • • 



Among his achievements aije the, design of a television camera systeik noteworthy 
for its high resolution, low cost imaging system, and the development of the 
first published non-linear approach to .recognizing strategic portions of 
television video wtiiveforms. Another |ystem he developed synchronizes several 
distinct sources of video .system's for transiant-f ree display (wfiich eliminates 
the need for the master-slave techniques commonly used to solve this type 
proSlem). "He has also designed a JV camera used at the Nevada test site to 
measure neutron-generated images ^four times faster th^ had been previously 
possible and is currently working on a newer, faster, higher resolution, 
computer-controlled version of /this camera, which uses such modern electronics 
as hybrid thick-film technology , ^-micro-processors , digital-to-analog converters, 
mini-coi5puters , etc. ^ One bf his patent research papers concerns a computer 
input communication, device known as a' '"tablet," wkich uses a charged-coupled 
device for XT coordinate inf ortnation (The computer used addresses any area in 
an XY^plqne— ^the tab l.(l't--s imply by^usihg {^enlite to illuminate points' on the 
light-sensitive^ tab let matrix.') \» ^ 

Involved in the Native American -"Program, College of. Engineerin^*^t the Univer- 
sity o'f New Mexljbo, he has. seen Indian enrollment there go from four to 40. 
He is also a member of the American .Indian Socjlety t)f Engineering and Science, 
a national group dedicatedjto encouraging more Indians^ into these fields i * 

Neal A. McCaleb . B.S. (1935- ). Qf, Scottish and Chickasaw Indian*heritage, 
Mr. McCaleb was bom in ^Oklahoma City. A graduate of Oklahoma. State University, 
he was given the Outstanding Senior Civil Engineer Award by t^ie Associated 
General Contractors; named in f/ho'a Who in American Colleges and Universities; 
and reqeived scholastic recognition from T^u Beta Pi, Phi Kappa Phi, and Chi 
Epsilon. 'Now president and chi^f executive officer of McCaleb-Nusbaum-Thomas, 
A'rcihitects and^ Engineers , Inc. of Edmund, Oklal^pma, he had previously had his ^ 
own consulting engineering practice and established Arrowhead Homes, Inc., a 
dompany involved in the development of. residential subdivisions, recreational 
facilities, and office parks. A taember' of several professional organizations 
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(among "them the National" Indian Council of 'Architects and , Engineers, of which 
-he Is chairman), he was also past president "of the Chamber of Consnerce; 
received the Jaycee's Outstanding Young Man Awards and has served on several 
Indian affairs groups (was a presidential appointee to the National Council on 
Indian Opportunity in 1972)* An active member of the Republican Party, he has 
^ been a state Vepresentative and has held several local and state party positions^ 
V ""'An instrument *and multi-engine t^tei pilot who has logged over 1700 hours a9 
pilot-in-command^ he lists hiking and sailing; as his other hobbies • ^ « . „ 

* William Wayne Keeler c(1^08^- ). Now chairman and chief executive offlc^rvof 
EJ^illips Petroleum Company and principal chiet of the Cherokee Nation, Mr« 
Keeler has had a distinguished career • Starting at 16 as a summer employee, . 
he worked for Phillips in various capacities, moving up through the ranks 
until he became the company's^ pyesident,,^ Bom in. Texas, he headed the first 
, United States Petroie&m Indust^ exchange tour of Russia and has received many 
honors and filled a variety of top national and international posts in the 
areas of econpimic development and Indian affairs. Active in many professional . 
and cultural groups, he was named to the Oklahoma Hall of Fame in 1966 and was 
named a Golden Plate "Giant of ' Accomplishment" by the. American Academy of 
Achievement in 1969 • - - - ^ 

* * 

Fred Young , Ph,D, The only Navajo Ph/D, in physics, Dr, Young directs laser 
research in thermonuclear reactions at the Los Alamos Scientific Laboratory, 
A graduate of the University of New Mexico, he, while a research^asslst'fimt 
thei?e, helped ^design a spac^ radiation measuring deVice for NASA, . As a student 
at an Indian high school,- he was told he wasn't ^mart^^ough to do anything- 
but farm. And farm he did, until Air Force service as a ground support main- 
tenance, man led him first into engineering, then physics, ' He has developed a 
mathematical language wliich can- be used -to bridge the difficult gap between 
Navajo and Eng^sh Qoncepts and expressions, a~ language, he teaches to promis- 
ing. Navajo students, - * ^ 

Alvin Bearskin , B,S, An aerospace and aeronautical Engineer, Mr, Bearskin, a 
Wyandotte ftom Oklahoma who "works f or^ NASA, designs, ^spacecraft equipment used 
in lunar flights. Twice a victim of pold^o, he Aevertheless lettered in foptball 

, ' at the^>University .of Oklahoma; has worked in the past. with heavy duty road' 
construction equipment; and fras taken part in a cpld we'a'^ther test' in.A the 
northern Y-ukori, . - ^ ^ » 

' ' ! • 
Alexander Reifel , B,S, (1913- )^ -Both in South Dakota, Mr, Reifel, a 
•Dakota-Brule, earned his B,S, in civil engineering from the University of 
Wj^oming, A designel: of flood controls for the*Army Engineering Corps, he also 

. worked on irrigation projects for the Bureau of Reclamation, 

Allan A, ^Fredrick (1910- ), Always interested in mechanics., Mr,. Fredrick, - 
V* a Dakota-Yankton from South Dakota, worked* his way, via on-the-job experiencie 
^ and an exhausting series of correspondence courses that enabled him to pass 
the' exam for electrical engineers, to, the position of P-lant Management Spe- 
cialist with the BIA, Among his special awards is a certificate honoring his 

Wartime work in lighting and guarding, with the aid of Indian workers, the 

Owyhee, Nevada Dam, » * - ' 

George Owl , Jr, Mr, Owl, a Cherokee Indian; is a plane designer for the Los 
Angeles division of Advanced Concepts^ and has worked* on the X15, B70, and TFX 
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proposals. As desiygi^er o'f the "Owl Racer", a formula one, sports racing, 
airpladje, he utilized ja^^chnique never befote .applied to this type plane and 
has received naticinil and international recognition^or his work. 

tti ^ B.S. *Mr. Notti, who was born in Alaska, received, in 1969, the 

first honorary doctorate awarded an. Athabascan Indian. Owner and operator of 
an electronics system^firm, he graduated from the Northrop Institute of 
: Technology, Ac tiyW in. native affairs, he is coordinator for the Alaska State 
Cominunlty Action Program. • ' 

Andrew Acoya , M.Arch, (1943- ' . ). Probably the first Pueblo Indian graduate 
of M.I.T., Mr. Acoya, who was born in New Mexico, has worked ^in the area of 
low-income housing in both the United States and Colombia. 

George W. Waller , B.S. (1947- ). Mr^ Waller, a Seneca-Cherokee from 
Illinois and ctun laude graduate of CalT^ch, specializes in astrophysics. 

Fred M. Bray . M»S, (1944- ). Bom in San Diego, California, Mr. Bray, a 
Choctaw, graduated from thfe University of Oklahoma. The recipient of many 
scholarships and awards, he was elected to several honor societies and named 
the outstanding senior in th^ College of Engineering. Now an officer in the 
Air Force, he is active in and has held several offices in the American 
Institute of Aeronautics and Astronautics and phe Society of Automotive 
Engineers, 

Kevan Green (1943- ), Mr. Green, a Mohawk-Onondaga who studied chemical' 
engineering at Cornell University, is the co-founder an$l president of Polymer 
Applications Co. of ^Tonawanda, N, Y. , a ohemical and resin manufacturing 
coricera. In July of ^977 he was named 'New York's Small Businessman of the 

• Year. . ' ^ ' < . 

lo their "Engineering Career Opportunities", Rockwell InteVnational, Space 
Division identifies the following Indian employ^e^ who ax^ working in scienti- 
fic or technical fields at their Downey, Californrb ^plant : 

William St. Clair (Southern Cheyenne /Northern Arapaho fi^om Arizona), associate 
qvjality engineer' for the Space Shuttle Program who graduated from Haskell 
Indian Junior College. 

Curtis Grinnel .(Hidatsa from North Dakota). Because- he never expected to 
attend college, Mr. Grinnel dropped out .of high school. At this point in his 
life he met his future wife who **let me know anything can be done if you really 
want to do it,*' Lacking basic math and en'gineering-prep classes, he found his 
iEirst year at collelge very difficult, arid maintained only a 1.9 GPA. He per- 

• sistea liowever, anH attended Long Beach City College where he raised his 

. grades and received an A.S, degree in architectural design. Now majoritfg in ' 
structqral engineering* at Cal State Fullerton, *he combines school -and work 
under a special Rockwell International program. Grinnel eventually hopes to 
l^ave his own architectural firm and to employ and train-Indians in that field* 
Interested in working with Indian students conaiderljig engineering careers, 
he did the basic write up foiT the Engineering Opportunities Bulletin. (See 

bibliography),. " ' ' .\ 

Arthur Ketcheshauno (Kickapoo from Oklahoma). Graduate of Haskell Indian 
Junior College whp works with scientific and engineering data processing in 
the scientific computing center, . 
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Glenda Ahhaltty (Cherokee from Texas) prepares computer reports^ for test, data 
laboratory (Including the formulation of programs used to validate the space 
shuttle testing requirements) and is studying to become a computer programmer. 
Currently the company •s American Indian ethnic representative > she is also 
responsible for Interfacing with the native American community. * 



Don' Dillehunt , -Ph.D, (White Mountain Apache fro» Arizona) received a BtS.E.E, 
*and his Ph.D* in electrical engineering from Arizona State University, Is ^ 
presently supervisor for. the Space Shuttle on-board computer program require-i 
ments, integration, and evaluation. 

Rena Beyale (Navajo from "Arizona) , sedior drafting technl^cian studying to 
become a design engirieels, . . ' 

Robert Riissell (Crow from Montana), associate desi"^ engineer, Packaging and 
Transportability for the Space Shuttle and B-1 programs. 



Charlie Toledo (Jemez Pueblo) , engineering associate in design group. 

CHEMISTRY. BIOLOGY^ BOTANY > A,GRONOMY, ENVIRONMENTAL SCIENCE^ AND FORESTRY 

Bahe Billy , Ph.D. (1937- ). Dr. B^lly, a NaVajo who worked as a farmhand 
during his student days, received his B.S. in agronomy (technical soils) ftom 
Utah State University; his M.S. in agricultural ^Chemistry and soils; and .his 
Ph.D. in agricultural chemistry and 9ails (soil fertility — range management) ^ ^ 
from the University of Arizona, Tucson. (His Raster's thesis was on •"The 
Effect of Water Quality on Calgon Soil and Crop Production"; his, Ph. D^ disser- 
tation on "The Effects of the- Rates and Dates of Commerciar Fertilizers on 
Four Grassland Sites".) Now director of technical services for , Navajo Agri- 
cultural Products Industry in Farmitigton, New Mexico,^ (ahd^ a part-time teacher 
at San Juan College), he has held' such positions as director of Manpower Devel-. 

'opment for the IJavajo Nation Irrigation Project, and assistant professor of 
agricultural. ecoi;iomlcs at Brigham Young University (where he received the ^ 
Spencer, W. Kimball Lamanite Leadership Award in 1970). He has also been twice- 
honored-^ for his achievements by the Navajo Tribal Education Committee. Widely- 

, published in the fields of soil treatment, irrigation, and a variety of Navajo 
concerns, he was the first Navajo to earn a Ph.D.^ He is especially Interested , 
in using his 'knowledge* and abilities to help his people^ ^ 

, Walton M, Youngblood^ M.S. (1929- ). A Pueblo Indian who lives in the Santa 
Clara Pueblo of Espanola, New- Mexico, Mr. Yoimgblood is the regional" services 
director for the Health a\id Social , Services Department of New {lexicons* EnVi7 
ronmental Protection Agency, a position which includes responsibility for 84 
regional personnel and 35 personnel for community services. Starting his 
college education as a pre-veterlnary medicine major .at Texas A & M, 'he also 
attended Cal Poly (majoring in dairy manufacturing) for a year before joining 
the Army where he spent 2 J. years. During his Army years he returned to Cal Poly 
and earned a B#S. in, food processing." Following his retirement from the service 
he joined the. EPA and returned to school, picking up hisj M.S. Iri environmental 
science from the University of Oklahoma in 1971. A series^ of ever-more respon- . 
sible positions — sanitarian, environmentar scientist (solid waste, environmental 
chemicals) , program manager, environmental manager and chief of .rsp^cial ^proj** , 
acts— led to hiS' present post. ^.He is now a candidate for "a master of management 
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degree in the University of New Mexico's Executive Program. The honors and 
awards he ,has received include the Army Commendation Medal with Oak Leaf 
Cluster, Bronze Star Medal, and recognition as the Outstanding Agriculture^ 
Graduate at Cal Paly. His activities include participation in the University j 
.of Oklahpma School of Engineering's FATE Pragram for attracting Indian students 
into engineering and environmental science and speaking at a NASA program for 
minority students. ^ I 

j)Qn Coles to Ahshapanek > Ph.D. An instructor <>f biological sciences at Haskell 
Indian .Junidr College in Lawrenpe, Kansas, Don Ahishapanek earned his Ph.D. in 
botany at the University of Oklahoma (Dissertation— "Ecological Studies on 
Plant Inhibition by Solanum roatratum^') . A Delaware/Nanticoke from Anadarko, 
Oklahoma, he has also taught courses .on contemporary and historical Indian * 
life, ecology, and wilderness biology and has worked in special programs 
designed to encourage Indian students interested in the medical and health 
professions. Since June of 1976, he has been program director of the National 
Institute o.f Health's Minority Biomedical Support Program at Haskell, a 
motivational program for which the college vas awarded a one-ye^r (renewable 
for two years) grant of $106,,D00. As a project director, he has three Indian 
students working ixnder his direction in the area of systemics and the physiology 
of phosphate-dissolving microorganisms in grasslands-.. Married and the father 
of tbree, he lists philately and tennis as his hobbies. * ^ 

, Jack R. Ridley . Ph.D. (1933- ) . Associate professor of Native American 
Affairs tod director of the Center for Native American Development at the 

' University of Idaho; crop physiologist Jack Ridley (B.S. in agricultural educa- 
tion with a math minor; M.S. in agronomy and agricultural economics; Ph.D. in 
, botany: plant physiology and biochemistry), now uses his knowledge in research 
ai^d teaching. His expertise includes Native American affairs'd^s they relate ' 
to tribal land resources, economic production, the planning and* development of 

'^and^ and middle management expertise of Native American students and tribal 
government leaders. He also developed tthis country's first Indian-operated 
graduate ^program. An alumnus of the University of ^Nevada and U.C. Davis, he 
has worked in the areas of animal grazing and forage ^efconomics, and economic 

\ Cfpp/seed ^prof unction and physiology, continues' research^, and teaching upper 
division courses. ' ^ 

Clifton Poodry . Ph.D. (1943- )\ Born in Buffalo, New York, Dr. Poodry grew 
up on the Tonawanda Seneca Indian Reservation near Akron, New York, where most 
of his family still* live. An assistant professor-of biolo^ at U.C. Santa Cruz/ 
ne'too\c his B.A. and M.A.. in biology at S.II.N.Y.. in Buffalo; his Ph.D. at Case 
Western Reserve University in Cleveland, Ohio; and was a postdoctoral fellow , 
with Dr. DaVid T. SuzuM at, the Universlty^^ British Columbia*^ Dep^artment of 
Zoology. His research interests lie in the general area' of development al* 
genetica and cell biology and, more specifically, center atoynti prob.lems in V 
'morphogenesis and pattern formation. Widely-published and the recipient of 
many research* grarits (the latest being two N.I.H. grants; one as co-principal 
in the U.C. Santa Cruz Minority Biomedical Support Program .whi<:h offers graduate 
career opportunities in Biomedical Research to minority students^r^-see /Appendix 
A), he teaches courses in developmental biology, developmental ,genetic6i,\ 
introductory biology, science and society and ''Bugs: An Introduction to Insect 
Physiology and Development." A member of the American Society of Zoologists', 
the Genetics Society of America, and Sigma Xi, he has served as. a .National 



Advisory Council pan^l member to 'evaluate^ applications for the National 
Science .foundation, Graduate Fellowship Program; as. a^member of the University 
of California Cancer Research/toordinating Committee; and an Advisory Committee 
laember of the AAAS Minorijty Science Education Bibliography project. 

Ftank C Dukepoo. Ph.D. (1943- ). A geneticist with a special interest in 
aging, ^especially among minority pe\3ple, and the first member of the Hopi 
Indian tribe to receive a Ph.D., Frank Dukepoo is an assistant profe^ssor (general 
biology^ human heredity,, and genetics) .a£ San Diego State University. Bom in 
barker, Arizona en ^the Mojave Indian Reservation, he received his B.S. (biology), 
M.S. (zoology) and Ph.D. (zoology with genetic emphasis) from Arizona State 
Univetsity at Tempe. Starting as a research, analyst (insecticides and^pest 
control) with the U.S. Department of Agriculture in Phoenix, he moved into 
teaching (in several Arizona schools), a career that brought him to S.D.S.U. 
in 1973. His research—in such areas as minority aging, albinism, and the • 
inves^tigation of maternal effects and tumar formation in D. Kelano^aster and 
"Alcohol Sensitivity, Metabolism, and Ethnic Background'^— has brought him a 
number of grants (among them a Eord Foundation Advanced Study Fellowship) and 
led to both publicat^Lpji and the presentation of papers at many professional 
meetings. A consultant to sei^eiral groups, including, the N.S.F. (site' visiting' 
team member, Min'ority Sciences Programs), the AAijiS (National Advisory Panel 
member on Kative' Americans in Science), the BIA (Secondary Science Programs 
^nd^dpen Air Classroom Teaching), the Kumeyaay Tribal Council, San Diego, the 
San Diego American Indian Health Clinic, and the National Indian Task .Force on 
Aging, >he is also a member* o,f several* professional and Indian societies and 
has he^n listed in AmeviQcm Men and Women in Science^ Amerioan Indians of Today 
and The National ^Native American Directory^ ' , ^ ' * ' 

Agnes N. Stroud (Schmink) T Ph.D^ (1922- ). A member of the Tewa Tribe, 
Santa Gtara Indian Pueblo (New Mex;ico), Dr. Stroud was bom In Albuquerque, 
the daughter of a full-blooded Santa Clara Indian father and a Caucasian mother, 
both of 'whom taught at the Santa Fe Indian School and the Albuquerque Indian 
School. A graduate erf the University of New Mexico (B.S. in biology) and the 
University of Chicago (Ph. p. in biology-zoology, biological science—thesis, 
"Effects of X-Irradiation on DNA Synthesis in Regenerating Liver"), she is a ^ 
radiobioIo]gist for the 'Mammalian Biology Group of the Los Alamos Scientific 
Laboratorjr^ (Past positions ^included *that of director of the Department *of 
Tissue Culture at the ^Pasadena' Foundation for Medical Research in California ^ 
and senior biologist for the Image Processing Group at Pasadena^ s Jet Propulsion 
Laboratory.) She has been involved in iopizing radiation biology resear^ f or 
the past 3^ years, with emphasis on how ionizing radiation affects t*e living \ 
cell. Amoflg .her many publis^hed works are— -"The Effects of Continuous Irradia- . 
tion by_Tritium on Cells CultrLvated in Ifitro,"- VUtilization of Thymidine as an ^ 
Indica^toT of Dtug Effects Upon Cancer Cells," '^The Combination of Microscopes 
and Cojnputers for the Analysis of Chromosomes," and "Reproductive Integrity of 
Cells ^Jifter Ultra-Violet Lasec-Jrradiation*" . ^ . 

A member of a number of professional associations and so<:ietiea (involving 

cancer research, cell biology, microbiology, genetics, radiation research, 

tissue culture, etc.), she has held office'^h many and is listed in J^ktf^Tl/fio^ 
in 'American Men in Scienee^, Who's Who in American Women and Wh^'s ^mo in Atoms. 
Among her honors are the New York Acaniemy of Science *s A^ Cresdy Morrison 
Prize in natural science, a diploma of honor in cytology from the first Pan 




.^erican Cancer Cytology Congress, U NASA certificate of recognition for the 
creative development of technologj^, and membership in Sigma Xi and Sigma^elta 

• Epsilon. A frequent symposium speaker, she has presented many scientific 
papers both In the .United States ai>d England • Married and the mother of one-- * 
adult daughter, she counts stamps, art, lapidary, fork, Indian jewglry making, 

• tennis, and golf anjong he?: hobbies. ^ ^ ^ ' 

Robert Dominic. Sr. , B^S. .(1913- ). Formetly a metallurgist and forestry 
techniciaiiji Mr. Dominic, an Ottawa from Michigan who graduated from Central 
Michigan University, has since spent his t;ime fighting for Indian rights, among 
them the recovery of goyemment moneys through the prosecution of treaty claims 

Robert E/ Dominrib ; H.S.^ (1941- )^ The son offRobert Dominic, Sr. (§ee 
above), he is an .instrirctior of , chemistry at Alpefta Community College. 

Richard Freqch . B.S. (1939- ). A Yakima froja Toppenish, Washington, Mr. 
French is. probably the only Indifiti with a 46gree in forest mariagement. A 
graduate of Yakima Valley College and Washington State University, he is at 
present directing the cutting back of timber on the Ft. Apache Reservation 
fprest (tribai-owned) and has published a paper reporting on the effects of 
xlogging on the fishery resources of the west. 

Robert G. Raymond ^ M.P.H. (1931-y^ ). A Dakota-Oglala from South Dakota, Mr. 
Raymond^is a graduate of South I^akota State University /and" the llniversity of 
Minnesota. He is with yfche Indiap Health Service at .Billings, Montana, and was 
the first Indian sanit4ry engineer in the Publiq Health Service^ 

SCIENCE EDUCATION ' ^ * , 

Albert J." Snow , D.Ed. (1935- ). A Mohawk of the Iroquois,, Dr. Snow is the 
science chairman for grades 7-12 of th,e Eastchester (New York) Public Schools. 
Born in l}orth* Tonawanda, New York*, he attended high school in Brooklyn befor^e 
getting his B.S. (chemistry) %tt St. John's Univiersity in* Jamaica, N^ York; an, 
M.S, (science education) at C.W. Post College- in Greenvale, New York; an M.A. 
(chemistry) at Bowling' Green State' University in Ohio; and his D.Ed, at the 

•University of Maryland. /Amdng his special professional interests are ^the 
training of^ Indian teachers and development of Indian-oriented curricula and 
teaching methods; the assessment of Navajo science and math education; and 
in-service teacher training witli an emphasis on the practical application of 
Piaget's theories to science ed^acation.' A meml^er of several education associ- 

'ations and recipient of three federal grants, he has served as a book reviewer 
iox^ the NSTA Science Teaching Materials Review Committee and has published 
articles on ethnoscience. / ' 

• f . ■ ^ • ^ ^ , , 

Don^Clark^ (1922- ) , Mr. Ciark, a high school science teacher in Sebastopol, 
California, was bom; in Frazee, Minnesota.^ (Because record-keeping was not 

^considered especially essential then and the country w&s still relatjLvely wild • 
and informal, he is findi^ his current efforts ^ trace his ancestry through 
his father's people,, the Ojibwas,. most challenging.) After graduating from 
high school in Ohio, he spent three years a^ an aircraft mechanic during World 

''War II then, thanks -to the G.I. Bill, found hjtfliself .studying wildlite biology 
' and journalism at Michigan State.. Although teaching comes first, pe retains 
an intense interest in writing -and has had one .article published in Western 

• ' ' " ' ■ ■ I ^ 

133. 



Hox'seman Magazine^ Hds ^future plans iticlude working on degree -in Native • 
Americ^ Studies at*Berkfel.ey oyer the next 'coiiple of years, with the goal of 
roundidg-dut his career by fiecoming more inyqlved in Indian education. Founder 
and sponsor of the Native American Clufe at his school, he enjoys working with - 
ax^d encouraging Indian youngsters and -has helped start a scholarship program 
-that has made it posfitible for all of thtf schools Indian students (mostly 
Pomo) vho want to go on to college to .receive some financial aid. 
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Michael, R. .Crawford (1943- ). Now Maine's ^deputy commi-Ssipner of Indian 
Affairs and economic consultant fpr the P^nobscot^ Indian- Corf>o^:4tion, Mr.. ' 
Crawford was formerly a math and science teacjier in Bangor. Sdinl on the 
Penobscot Indian Reservation on Indian Island, Old Town, >faine; he is a gradu-* 
ate of Washington State College and the University of Maine. • 

Majof Gene ral Lloyd R. Mbses (1?04- . A Rosebud Sioiuc.from South 'Dakota, 
General Moses studied and taught chemistry at Sioux Falls' College before going ' 
into the Army. Once Senior United ^Nations Commander, he was, at' t ly f l me of 
his retirement, the Deputy Commanding General of the Fifth Army. / 

WEATHER forecasting " • ' c- ' 

J — ^ • ^ ■ ■ . • ; . 

First Lt. Marcia Ann Biddleman (1945- - ). Awarded the "fir? t , Woman Of f icer - 
Basic Course Leadership Award given by the Marines, Lt. Bid((leman is also their 
only female weather ,foxecas.ter. A Seneca from. Pennsylvania, she received her 
training as an aerographer while in the military and has an avid interest in- 
studying Indian culture. , , - . ' • ^ * « , 
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Joe Sando . MJ^. (1923- A graduate of the. University of New Mexico and 

Jf^derbilt University, Mr.' Sando J.s very active in Indian affairs and has ^ 
written heavily in the aireas of atidfology t^his major field), Indian.* problems, 
and history. A recent publicatiotv, Pueblo Indian Biogvaphiee ^''Metalls the life 
stories of some of the most sutzcessful of his people. As an audiologiBt aniT^ • 
speech pathologist in Albuquerque, he had the * job of examining i^any future 
astronauts. A football player J.n his college days, he started the annual All- 
Iftdian Track Meet at the Jemez Pueblo, anjeyent that often leads to track 
scholarships 'for-the participants. One oi nine American Indians seat to New 
Zealand,^tQ study the Maoris, he is also' inWrestey in Verifying^ the his.toric^l 
accur^tfy of the Pufeblq Indians* legends.' 

Evelyn vYellow- Robe . Ph.D. A Fulbright Scholar who studied the 4)hysiology, of 
the larynx at the Faculte de Medecine ia Paris, Dr. -Yellow Robe, a Rosebud 
Sioux from Sou^h Dakota i« graduate of Mt. Holyoke College (iMigna cum latide) 
and Northwestern University. A specialist in kudiology and*speech disorders,, 
she has taught at Vaqsar and "Nor thwes tern *^ M6dital School and has devoted much 
time to recording the Dakota language, v "* • • ^ ' \ 



ARCHEOLOGY . . " ^ » ' , ■ ' 

Edmund ta<^d ; M.A. 'The first Zunr to earn college degree, Hr, Ladd, an 
,arqheologist with the National Park Service in Hawai'i, bas a special interest 
in Pacific andl Southwestern archeology and community^ planning. Born in Gali- 
farnia, he is a graduate of the' University of 'New Mexico, 

MATHEMATICS ' ' i / - * , ' ' 



John Kaskaske , B.',Sj A Rickapoo* and Potawatomi from Oklahoma, Mr. Kaskaske,-an ^ 
orbital computations engineer .for the Operational Orbit Support 'Branch of ^ASA^s 
Goddar4 Space' Flights Center ♦ in Gre enb el t, ^.Maryland, is currently assigped 'to 
the International Sun,. Earth Explorer p^cogrami JThe recj^yifi^' of a B.S.'in math 
and physics from Central State College' in Edmund, OUlaholna, «>e h^s. also worked 
for the ^alytical Loggoing Corporation Vn Oklahoma City and the ^.Aeronautical ^ 
Chart and Information Center in St. Louidu . " y •* 

Addison Jump . M,S_.^. Bom in-Pawhuska, Oklahoma, >tr. Jump,, an Osage, received 
his B.S. and M.S. in mathematics from Oklahoma fftale University,. Currently an 
instructor of math at Haskell Indian Junior College, he' is also Qjtudying 6dull- 

^tional psychology at Kansas University, an^. working on- a project aimed at 

N^creasing scholastic aptitude. " - t ' . ^ 

' ■ ' ^ ' s ^ ' .-. ' - 

ANTHROPOLOGY • " • ' - * * 

■ • ~ ■ \ ; . ■ 

Ishl (Circa 1862-1916)V - Called the last Stone Age man in America, Ishi wds, 
quite literally, a walkii^g texttto6k of anthropology' and history. Discovtted, 
confused and starving, on* the outskirts bf Orovill^e, California on*' August 29, 
1911, he created quite a stir when it was found that he spoke an "untajiown^* 
language. Communication with hfm remained impossible until T. T# Waterman, a ' 
. 4 young anthropologist from the University of Califojmia, conceived the ±€e2 that 

^Ishi might "be a Yana (a near-extinCt tribe) or gven a Yahi ^(the southernmost 
bratich pf t-he Yanasr, believed epctinct) . Woi;king his way unsuccessfully through 
^ list of known Yana' words, "^Waterman was^ becoming discouraged when Ishi reacted 
to one— "Siwi^i," (yellow pine). Months of .\fork .later, a workal)le vocabulary 
emerged and "Waterman learned that bshi was indeed a Yahi, the^ only living mem- 
^ ber of the jtribev Working With 'i^l at U.C.' San'Trancisco's/Department ofjt^ 
Anthropology, Waterman was ^ble to study a* "d^ad" language and culture' an^^shi, 
who ^^p ted well to the whjp5e;gL' world, made many ^frietids- among J:he school's- 
scientists. (Working as a janitor at the scjioo!*^ Museum of Anthropolbgy, Ishl, 
learned the skills needed fpr ,his new life and-enjoyed helping the professors 
'fftu4y his language). Among the things. Waterman learned was. Ishi* s name, which , 
mea^s "man" (not hd^s personal name as to teil^that would have meant the loss 
of his soul), and the tfagia history of his peop^le who- ha^ been tracked dgwn 
and ejcterminated by s^ttler^.^ A few, including eight-year old Ishi, escaped 
into the treacherous bill country where all but Ishi died during the next 40 
years. Taking his i>ew friefids to up^^er Mill Creek, Ishi*ahowed tliem' where 'and 
, - how he had lived — harpooning^ salmon^ using -ropee and, nets made pf aningil sinewi 
and milkweed fibers ^to tf ap ^and sna^sre small animals, shooting deer with bows 
and arrows, drying n\eat on racks hidden by^chapj^^al and harvesting acorns to 
gi;ind info meal* So that footprints w&uld reveal their presence, they 

'traveled on the bouiJLders of ;Mill ;Creek and along .the face of sheer rpck wallp 
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, * • - ^ \ ' ^ ^ > ' , ^ 

(scaling them .^Ith ^nllkweed fiber ropes), and crawled through the chapparal, . ^ 
(An annual trip up Mt.' Lassen let them escape the hottest part of summer,) 

^ .* , They made baskets and stone mojrtars and pestles, shaped obsidian into arrowr 

* J heads and used bow drills to make flre^ - 

lsh±, who had lived on his owp fot three years a^ter the last of the others 
< died, contracted tuberculosis in San Francisco -and died in I9l6, Waterman ^ ' 

♦ ' arranged a ritual cremation' foF him and had his ashes placed in a Hopi^jar at* . 
c -Mt, Olivet Cemetery, ' ^ . , : - 

Edward Pasqual Dozier , Ph.D. (191^-1971). Th<? first Ainerican' Indian to'eam a 
Hi. p., Dr. Dozier was th,e s'on of .a white man \*o came to 'the Santa Clara Pueblo 
as a teacher and ina:rried.^ former student. His University career, at the ^. 
University of New Mexico and UCLA, was frequiently interrupted—by the need to 
.work and by his Air Force service— but he stayed With it. until in 1952 he 
, received his doctorate, ah accomplishment heralded.' by Time Magazine. During ' 
his years at UCLA he cbmpleted research whj^h identified the Hanos of Arizona ' 
as descendants of the Southern Tewas, who left their New Mexico home in the - - 
days of Spanish oppression. Postdoctoral studies and fellowships occupied 
several more years, during which time he engaged in researcfi ^ong. the Rio 
Grande Puebl'os and the.Klingas of the Philippines. He then became a professor 
of anthropology at the University of Arizona, Tucson^^a position he held until 
hi$ ,death. His book. The Pueblo Indians of North America^ is one^ of the best 
known and most infomative available on the Pueblo society; ancient, and • 
, present* Twice a fellow at the Center for Advanced Study in the Behavioral 
Scienc^ at S'tanford, he also studied the Bay Area's urbanized Indians. Two 
other books and many scholarly articles resulted from his research; he was alsp 
active in many professional and Indian groups. 

Fredrick Docks tader . Ph.D. Df. Dockstader, a Navajo an^ director of the Museum, 
of the American Indian, is well-known as an -anthropologist, ^author, artist, 
educator, and silversmith and 'has written many books and articles, among them 
some especially notable ones on Indian art. ^ 

Ella Deloria . B.S., A graduate of, Columbia University, Ms. Deloria is recognized 
as the leading authority of the culture of her* people', the Dakota-Yanktbns. 
Many honors have come her way, among them the opportunity to address t;he Ameri- 
can Philosophical Society. Extensively published, 'she specializes in anthropology, 
linguistics, and ethnology. _ 
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Beatrice Medicine ^ Ph.D. (1924- ). , Acting director of Native American x 
Studies and assistant professor of aifthropology at San Francisco State College, 
Dr. Medicine, a Dakota-Standing Roc^ from South Dakota, is a graduate of ^uth 
Dal«)ta State. University and Michigan State University. A frequent wri'ter on ; 
Indian subjects, she is interested in the development of Indian" leadership ^nd 
the establishment of urban Indian centers. The recipient of. 'many honors ai 
awards, she sHares'many of the traditional practices of her tribe and lj9 
raising her son in the o^d ways. 

Wilfred C. Was son (1924- ). Mr. ^4g&on is director of Indian Studies at the 
^^-College of Ethnic Studies, Western Washington State College and the University 
\of Oregon. ' ' ' 

* » • ♦ ^ * 

Christine Morris > M.S. (1932- ). Ms. Morris, a Blackfeet IndiaiTfrom 
Wyoming, graduated from the University of Wyoming and Montana State Univefslty 
and is a teacher of sociology and anthropology. 

AC \ V hf>^ 



Gladys Tantaquldgeon (1899- ). A Mohegan -from Connecticut, Ms» Ta|ntaquld- 
- geon la a descendant of Uncas (see LaQiTof the Mohican^ and one of the first 
- Indian' anthropologists. '* She is at present curator .of the Tantaquldgeon Indian 
Museum. ^ ^ ^ ' ^ 

' ^- ^fonso Ortiz I Ph.D. (1939- A graduate of th6 University of. New Mexico, 

Arizona Stat& Un4.versity^^ and the University of '*Chicago, Dr, Ortiz, a Pueblo 

^ Indian, is presently studying the ?ueblo society in which he was raised. Amcmg 
his special interests are the ^American Indian's concepts of space and time and 
the 'irelationBhips found in dual societies—those split ii^to two opp68ing units 
which, nevertheless, perform services for each other; ' * , , 

.* * " 

D'ArCy^McNickle (1904- >. Professor of anthropology at the University of 
Saskatchewan and the author of several, books about Indians, Mr. McNickle, a 
Flathead Indian from Montana, received hls^ttuQation at the University of 
Montana, Oxford Universltyy-^nd Grenoble University. A fellow of both the 
American Anthropological Association and th^^oclety for Applied Anthropology, 
he ^formerly worked for the BIA as director ^gUr^bal Relations and executive 
director of American Jndian Development^^ 

. PjSYCHOLQGY , . * ' 

Marigold L^ton ^ Ph.D. The following statement,* dated May, 1977,^tells Dr,^ 
Linton's story in her own words: / 

' L was. born on the Morongo Reservation (near Banning, Califomiay 
where the family of mjr father, a Cahuilla-Cupeno, have lived^stece 
the tum-of-the-century. Before that the family had llved^on Wamer^'s 
Ranch (Warner's Hot Springs). My grandmc^her ' s grandfather, Ahtonio 
^ , ' Garra'^ led the Garra insurrection artd, as a result > was executed in 
1852 by the Spanish authorities at the foot of Broadway in San Diego. 

( ' ' w 
Although I spent most of my time in high ^school worrying about my 

class work, I also was first singles and later first . doubles on^a ^ 

successful girls' tennis team., I attended the,Unive1rsity of California 

aajRlverside — in part because I was too frightened to go to Los 

Angeles, wheij^ I had been offered a scholarship at the University of 

* Sbuthem California. Probably the question I'm asked tnost gften is ^ 

how and why does one^ave a reservation and become successful as a 

scientist. I'm not ^re that anyone really knows the-^answer for - 

themself, but jfty. mother's insistence that one never be satisfied 

' ^ with easy victories and that one-continue to work to improve oneself 

throughout one' s life were very important. I suspect that having a 

very high energy level is also essential. - - 

I received toy Ph.D. at UCLA in -1964 and enqountered my first obstacles 
to success, hot because I was ^ Indian but because I was a wojkn 
and universities were at that ^ time reluctant to hire women^ I 
worked for a year with children who had attempted to commit suicide, 
trying to learn why they had done so, and,-how sucA attempts might be 
. prevented. But this was not my special, area and very shortly I went 
to San Diego where I taught for 10 years at Sdn J)iego State ,rflioving 
in rank from assistant* to full professor. But San »Diego isn't ^ 
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primarily a rese^trch institution and in 1974 I moved to , the SuKiver-" ' 
sity of Utah in'Salt Lake City. Here I continue to pursue my 
research 'on long-term memory— trying to understand what kinds, of 
things we remember, why, and for tiow long. But .du?lng the years at 
U^tah I've become very much involved with the*^ problems of Indian 
education and presently am working to set up prograps f or gifted 
Indian children, at a variety^ of sites around the United States. I 
serve as a technical consultant to the Office of Indian Education In 
Washington, D.C. , as. a^ adviser to the National Academy of Sciences, 
( •to the National Institute of Mental Heal£h ato'd other federal organi- 
zations. One of the roles I particularly enjoy is that of providing 
technical/trailiing to the Indian people who are responsible for 
^ managing the special education programs around the couprtry. ' 

I especially enjoy ^playing tennis ^«g:acaji^tball, and I try to play* 
an hour or two -a day, year around^Hkm still a;very excelletit 
player and am much more likely td^roe to a cagey old man. than to 
an^^ergetic youn^ stuj^nt/ I enjoy gourmet cooking and have enjoyed * 
^ooking^ dishes from every cuisine in the world. I greatly enjoy 
Caching and ap4>ear to be 4)articularly effective in training students 
on problems of metliodology. I teach classes on memory', on research 
methods, on int^Tigence^and developmental psychology. 

My father and his siblings still li^ on Monongo reservation. My , 
older brother lives and works a^Tetrmiles away. My younger^brother, 
who is a career enlistee in the Air Force, plans to return to the"" 
reservation when he retires. Although I return to' visit my family 
there regularly, my, affiliation witfi'a distant university assures 
that it will be many years before I tan consider returning there to 
live. . - ' ^ \ 

Now a professor of psychology at the University of Utah, Dr. Linton is i[ con- . 
tributing editor to the Journal of Califov^a Anthropology^ and is the author of 
two books (on statistics an,d the preparation of journal articles) and an 
impressive array of articles, Vapers,*iand reports. Listed in AmeHcari>Men 
and Women of Science^ Who '3 Who in American Wcmen^ Who 'a Who\in the Wee-t^- 
Conteinporary ^ Authors and the Diotibnary of International Biography she also 
has to her credit" an almost staggering collection pf aw'ards, honors, activities 
and memberships. 

Carolyn L. Attneave . Ph.D. (1920- ). Professor of psychology at the Univer- 
sity of Washington^ and director of their .American Indian Studie«^rogrdm, Dr. 
jt Attneave, who was, bom in £1 Paso, Texas, is an. expert in family therapy and 
^"^K^va^us aspects of childhood and Indian psychology. Listed in Who'e f^o in 
meriqan Women and the International Dictionary of Biogndtphy^ she holds fojir 
degrees (a B.A. in Eng±±Sh, speech and art, and one in elementary education 
from Chico State College in California; an M.A. in elementary educa;tJon and 
administration; and a Ph.D. in counseling psychology from Stanfor<t57 is a 
diplomat of the American Board of • Professional Psychologists and a member of 
or consultant to many other community, professional, government, and Indian 
groups.' A widely published writer, she was a dontributing author of The Book 
of Family Therapy and was a recipient of th^ Book' of .the Year Award for books 
in behavioral and socidl sciences. A brief sampling^ of her listed titles 
gives some idea of her research interests: \ * . 
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Reiurn tch HippoGVatia Con<ifipt8 ' r * \ . ^ ^ 

Uneasy Retatimehip: Medicine Men anH Payohiatridta in the -Indianl Health. 

Service s / . 1 

Expeikence With Behavior ModificatiprTaa a Tool in Family pierapy 
Social Networka in Tyne^and Spaoe^ ' - . j 

Behavior Problema of Children aa Evaluated-by -Teachera^' Parenta 'and ^ 
'^^Vaaeworkera • • ' - " ^ 

Klrmach Natanl . Ph.D» The career of Dr. Natanij. who is par tr Navajo', haej often 
been affectedly wji^ he describes as /'serendipitous accidents." Forced by . ' 
financial problemtf^-to leave the University oJ*lfevada where ht wa? studyliig 
electrical engineering, he was ablei thanks toliis diemlstry minor, to ^et a 
laboratory technician ^ s ^ob with the ^Segrg/Ghamb^riain group (recipients of' 
, the Nobel Prize for discovering jhe antl-pro^on^ at U^C, Berkeley's Lawrence 
Radiation Laboratory. Upon^ leaving Law^^fecrce (where, by thep, he^was a con5)uter 
programmer), he joined the. Peace Corps and Vas sSh t -t;p Thailand as a community 
develg^ent specialifit. While ^vacationing ftr Nepal ;durinfe th^t. tiM',^a chance^ 

* meeting witH a psychiatrist led to yet anothe? job a^.a-4fe^earch ^techniciaia in 
a sleep, study conducted at the Amundagn-Scotib South l^aOe! s-tatipinLn Antarctlcft; 
Data collected there on ^Obsgrvatidns 'of Mood and^ Performance, in a Small Group 
of Men During Eight, Month^'of Isolated Duty in Antarctica'.' becmne 

^^his master's thesis at the University of Oklahoma (undergraduate i 
j having been-^ived) . He then transf erred to' .the Medical School >c£^ 
1977, was awarded &Ph.D. in biological psychology (tfiesi8--"Latera] 

* ^in a Tachl^oscopic-OptiQnal Shift Task.io Young Adults"), ^ln the.fa 

1977, he will begin tenure as a National Research Council Resicierit ^ee 

Associate^in Neuropsychology at the U.S. Air Force iSohool of Aerospace Medicine^- 
in San ^tonio, Texas (studying, pt4marily,- human cerctfjral lateralization) • 
A number^of honors and awards h§X^e come his \^ay, among them* NSF grants, to ' . ? . 
attend the first Intenmtional Congress, of Slee'p Psyc^ophyslology ^Be^ijflum) ; ' 
the flrfft Scientific ColinriitBfee for Antarctic Resc^arch Sympo^ium/orF Hufian^BiQlogy 
^and Medicine*in Antarctica (England); a Roche 'Neyaroscietice JVwarfi; a Rice V 
Institute Scholarship to attend a r^**QBnt group relatipns conference in Minoe- ^ 
, sota; a National Academy of Sc^-ence eidhangejvisife vo the U. 5, S.R..;, membership 
;in Sigma 'XI; aiitf a listing in Who^a Who in tnk South and Southweat^ Widely^ 
published and ^ member of many professional organic tions, his, current research 
•activities include working on ^'taterallzed Aspec;.t^8 of Cognitive^ Functioning" ' 
andy "Alteration ^f_§leep-Waking Biorhythms in.Ca'fs by Psycho-active Drugs and 
an Air-Fluidized Bed Environment./' . ^ " . ^ 




Robert A. Ryan (Mato Topa) . Ph,&. (1942-^ )♦ In 1973, irTVipeclal ceremony 
at. the annual gathering of the Cheyenne River "Sioux, Dr. Ryan was given his 
great-graadfather*s name,' Mato Tojpa (Four Bear), an honor accorded him upon » 
receipt of his Ph.D. and for his work'^with his* peoplei^ Acting direc.tor of the. 
White Cloud Center (National Center for American. Indian arid Alaskan ''Native 
' Meptal Health Research^nd Development) in Portland*,' Oregon and 'an assistant 

//^professor of medical jpsychology at the University 's.^ealth Service Center^ he 
holds a B.S.^in zoology from South Dakota Stat^ Univfersitv; an M.A.^ in counsel- « 
ing; and a Ph.D. in tiounseling psychology fj?om the University of South Dakota* 
Prior to joining the Center he ^s Coordinatoj: of Indian Education aad Assist- ' 
ant Professor of Counseling at the ^niversity^of South Dakota in Vermillion, ' ' 
and had earli'er been dire9,tor.of Project Hekd Stai^flm .his home reservation. * 
All of his many rei^earch papers and articles <ieal,with the Ainerican .IndiMi and 

" ^ he has served ^ consultant on many Indian human relations and men tar healthy 
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health- programs. Married, with, four child^ea, he is involved in many n * 
, cultural, cotmnuiiity, and professional activities, . * — ^ 

Loye M. Jo hnson Ryan . Ed.D. (1941- U Like her^husband (see above entryO, 
Dr. Lpye Ryan is an enrolled member of the Cheyenne 'River Sioux^ribe. A 
graduate of Moorhead State University in Minnesota (B.A. in sociology, M,S. in 
counseling and guidance) ,%slje tqok her doctorate (in cojanseling psychology) at 
the University of 'South Dakota^. A Ford Foundation- Fellowship recipient, her: 
^master's thesis— "Reasons for American Indian Students Dropping Ou^ ofsd Minne- 
sota High School"~and Ph.D. dissertatiou~"A-giudy Personality Traits and 
Values of American Indian and Non-American Indian Counselors Trained at the 
^University of South Dakc^a"— are indicative of. Mr major research interests. 
Now. a research associate for 'the American Indian Mental Health Program of th^ 
University of Washington's Department of Psychology, she has also- worked ^s- 
an Americafa Indian student advisor /counselor and asA^ consultant for, many ' 
pro'grams* designed to aid Jier people. ._^J^' 

Wayne H. Evans. Ed.D. (1938- ). A former grade s]chool teacher and principal 
high school teacher, and guidance counselor, pr. Evans'^] who was nam^d "Out- 
standing Young Man of America", also helped establish both a Head Start Program 
and a' neighborhood Youth Corife for the Indian residents of Niobrara, Nebraska. 
A native of South Dakota and member of the Rosebud Siouic Tribe / he holds a 
B.S. in elementary education an,d .art (with a history mitior) from '31ack Hills • 
State (;;pllege in Sp4arfish, South Dakota and a M ..Ed. and' Ed.D. in 'educational 
psychology and guidance from the University of South Dakota at Vermillion. 
Now coordinator of the American Indian Programs and Director of American 
Indian Student Service »at the iJniversity/. hg^ is alsp Title IV Parent Committee 
Chairperson for the Vermillion Pub.lig Schools. An "instructor of modern Indian 
psychology, pupil personnel services, cul'tliral aspects of counseling, and^ 
workshop in Indian education, he is activeljy involved in a Jgapber of cultural 
and educational' organizations and is conducting research on ^the value orienta- 
tion of American Indian college students. - 

Terry Denny. Ed.D. 0.931- )• Bom in Detroit, Michigan, Dr. Denny worked 
aa a laborer ^from the time he was 15. During his years of Army service (in 
the U.S. and Germany) he also earned -a B.A. in political science and^Russian 
language from Wayne State University in Detroit. This was followed by an M.A. 
In child developi^ent from the University of Michigan-^d an Ed*D. in educationa 
"psychology and elementary education from the University of Illinois. Moving 
from instructor to associate professor of psychology anti educational psychology 
at Purdue University, he taught child and adolescent development and educationa* 
psychology at both the undergraduate and graduate level and created the school' i 
first undergraduate research program in education.^ During tho^e years he also ^ 
directed the research department in the Notre D^pie-Camegie National Study of\ 
Catholic. Education. Next came the position of research^and evaluation director 
for the Educational Products Informatd^on Exchange Institute of^New York. This 
was;followed by his present post as evaluation specialist and professor of * 
education at the University of Illiflois* Urbana-Champaign campus, where he is 
a member' of the Committee ^or Culture and Cognition.. His many tesearch^^d ' 
writing ctedits are prii^arily in the field .of early childhood education with . • 
an emphasis on reading-concepts and approaches; the effects of anxiety, and 
the. Montessoxi -sy&tem.. , Othfer studies involve such subjects as classroom 
research, educational evaluation, the performance of Catholic students 'in publi< 
schools, Russian studies", and instructional TV. 



Leo David Jftcob^ (Ph.D^, Candidate) (1943- ). Born on the Mohawk Reservar 
t ion, in Hogansburg, New YorkT Jacobs attended Paul Smith's College, the 
State University College pi New York, and the University of Utah,^ where he is 
an instructor In the" department of psychology and conducts research in psy- 
chology^ attribution, cross-cultural leadership ^ program development and 
evaluation, '^A sub-chief of the Akwesasne Mohawk Tribal Council (from 1973- 
1975) and project cHrector for the tribe's cable project, he has been 
heavily involved in' a variety of minority and cross-cultural programs, both in 
*New York and Utah^ and has presented addresses on '^Anglo Perceptions of Native 
American Role Behavior," "Iroquoian Philosophy and Psychological Concepts," 
"Cros9:::£ulturaX Attribution and Iroqubian Philosophy," "Poll^ticai Philosophy 
of the Iroquois Confederacy," etc, 

- ^ i 

Joe Jimenez^ B.S, Executive dean of ^the. Career Center,' a vocational-technical 
-training program and school on the Gila River Reservation, Mr, Jimenez, a 
clinical psychologist, is working to help the area 'is Pima and Maricopa Indians, ^ 
. A ?:ueblo-Nambe Indian, he is a graduate of New Mexico Highlands University, 
Brigham.'^^oung University, and the^Esalen Institutes, 

Phil Terry Newkumet , M,S, (1945- ,), AiC honor graduate of the University of 
Oklahoma, Mr, Newkumet; is a Caddo ftom Sayannah, Geotg£|||^^ 

DENTISTRY ' 

Geotge Blue Spruce, Jr, , DDS, M,P,H, (1931- ),, The ovi\y full-blooded 
American Indian dentist, Dr, Blue Spruce (See entry for his brother, Dr, Beryl 
Blue Spruce, Medicine), a Pueblo Indian bom in Santa Fe, New Mexico, spent 
his' younger years at. the Santa Fe Indian School where his father .taught and 
'his mother worked as a cook, , Valedictorian of his high school cla^s, he, 'with 
the financial help of the New Mexico Elks Association, attended Creighton Uni- 
^ versity in Omaha-, Nebraska (receiving hia DDS in 1956), Further study at the ^ 
California School of Pubjiic Health in Berkeley and the Federal -Executive Insti- - 
tute in Charlottesville, Virginia, brought him^a Master of Public Health degree 
and an Executive Management certificate. Two years as. a Navy denjtlst were ^ 
followed by the establishment of a private practi^^in Santa^ Fe ^d, ii^ 1958, 
he entered the U,S, Public Health Service, workifig^ dd^i den*tal officer at 
* several Indian reservations. Other positions — among th^m deputy chief of the 
PHS Outpatient Clinic In New York City and^ chief ?dental officer at the U,S, 
Merchant Marine Academy followed. He developed a mobile clinic usejd for Indian 
- children in Nevada and, as a consultant in dental health for the World Health 
Organization, spent two years ,in South America, where he developed simplified 
techniques and equipment to be used in primitive areajs (a manual he wrote de-* ' 
scribing this equipment has b«en widely c^<^ulated ixi -Pan. American countries)* 
A number of other government and administratiLve positions followed (including 
director of the Office of Native American Prjograms) and in 1976 he was appointed 
chairman^of the Department ofv Health, Education and Weltare^s Intr^-Departmental 
Council on Indian Affairs, * . ' . • ; . 

Long-interested in recruiting disadvantaged and joiinorlty students into health 
cheers, he is a member of several organizations Working toward this goal and 
has published several articles in this, area. In* 1975 he rec€?ived the Outstand- 
ing American Indian Achievement Award for his work. Noy a resident of Reston,. 
Virginia, he is an avid tennis-player (captained liis college te^m) and is 'a ^ 
member of the U.S. and Mid-Atlan!tic LawA' Tennis Associations. * 
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■"Ted W, Key , DDS (1918- )• A Choetaw from Oklahoma, Dr, Key was raised in 
an orphanage and is a graduate of St, Louis Universit;^ Dental School, A variety 
of jobs and football scholarships and a Navy program helped him along and? today 
he practices in St, Louis, is a commander in the Naval Reserve and has heLi 
several officear in the dental societies to which he belongs, 

Kris tine Rayola Harvey (Dah-Nez-Tach), A full-blooded Apache' frojn the White ' 
Mountain Reservation in Arizona, Ms, Harvey is a dentistry student at Brigham 
Young University, ''Miss Indian America, 1976," she is a graduate of a profes- 
sional modeling school and enjoys participating^ in amateur\odeo8. Upon 
coi^letion of her studies, 'she plans to go into practice On the reservation at 
White River, Arizona where her father works for the tribal "forestry service and 
her mother -is active in a senior citizens' advocates group, 

■ . • ' ^ - o / 

MEDICINE, PHYSICIANS / MEDICAL STUDENTS* , ' ^ 

. — ' • 

Carlos Mohtezuma , M,D, (1867-1923).^ In 1871 Wasajah Vi&eckoning") , an Arizona , 
Apache, wap abducted by Pima warriors and sold, for the price of a horse, to 
Charles Gentile, a white' prospector. Gentile sent his ward to schoolMn Chicago^ 
and Wasajah, who took the name Carlos' Montezuma, later graduated from the Uni- 
versity of Illinois and the Chicago Medifcal School, After establishing a 
private practice and teaching for a number of years at the#Medical School .(anci 
at others in the area), he left to take his me4iciil skills to Indian posts 
throughout the nation. Active in see'king wHite support for\ the Indians, he. 
devoted much 'time and effort to helping his people and encouraging pri3e in 
themselves and their culture. 

L, Rosa Minoka Hill , M,D, Another early medical success «tory was that of 

L, Rosa Minoka Hill,' a New York Mohawk, ' The first woman of her race to become 

a physician, Dr, Hill was widely known and respected for her humanitarian acts. 

Beryl Blue Spruce , M,D,, M.P,H, (1934-1973)^, -The'stdry of Beryl Blue 5p?uce, 
the first Pueblo Indian to become ^a^ physician, is *a^ particularly inte^Mting 
arid dramatic one, Borti in Santa Fe, 'Nfew. Mexico to George Blue iSpruce, S^, (of 
the Laguna Pueblo), an instructor of wood-carving, cabinet making and drafting^ 
and Juanita Cruz Blue Spruce (of The San Juan Pueblo), Beryl was first attracted 
to medicine^during two long childhood years spent in a hospital. Although 
^i7eakened fcy complications resulting from pneumonia (he was unable to take part * 
in athletics) , Beryl achieved an excellent high school record. In 1^5^ he 
entered. Stanford University, but; a year spent holding' down three jobs had a 
disastrous effect on his grades, ^Advised by his counselor to sjeelc some easier 
way to finance his education, , he reluctantly , returned home and, after getting 
some much needed rest, entered the University of New Mexico, After three years 
there, during which time he met his future wife and once again earned excellent 
grades, he re-applied to -Stanford where, because he had to work, he remained ah 
undergraduate for another three years. In 1960, following his graduation and- 
months of often discouraging attempts to be accepted for training,^Tie entered 
U,S,C, 's ^School of Medicine, His wife^s salary as a nurse and a number of small 
scholarships made the next several years possible but the going was rough, 
especially in his senior year when his weakened lungs worsened and surgery to 
reinove part of one became necessary. After interning at the Albert Einstein 
Medical Center in Philadelphia, he spent three yedrs as a resident in obstetrics 
and gynecology at Pennsylvania Hospital and as a clinical instructor at the'y^^' 
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at the University of Pennsylvania, Additional training at the University of 
Mlchigaa led to a masters in public h^lth and, soon, ,to a job as an instruc- 
tor dn the OB-GYN department of their nfedical. .school* ' He served as a consul- 
tant to the Student Health Services^ at both that university -and Eastern 
Michigan .University and was, at the same time, active in many Indian groups*. 
His interest in or^anizjjtg Indian, physicians who could' seWe as role modi^ls 
and provide f Inanci^ assistance to Indi^ students and would work to increase ■ 
and upgrade the services prpvided his people, led eventually to his becoming 
the, first president of the Association of .American Indian ^Physicians (AAIP, 
Appendix C). His highly successful career ended abruptly and tragically when 
he died from a' cold that his much-abused lung could not handle* ' 

Frank Clarke > M.D. (1921- )• Like Beryl Blue Spruce, Frank Clarke (a 
Walapal-Mlssion' Indian from Blythe, California and the great-grandson ot 
•HJalapal Caiarlfe," a famous war chief) suffered ^ childhood illness— a serious 
eye probl&Er-that made him want to be a doctor. He worked "ai many jobs--field 
hand, janitor, lab technician,, etc. , served 12 years in the Navy, and bdr rowed 
heavily in order to get his education^ (at Los Angeles City College, UCLA, and / 
St. Louis Universit;y School of Medicine, X The recipient of a John Hay Whitney L 
Fellowship and numerous special awards and honors, he has served as chief of ^ 
obstetrics, chief of medicine, chief of staff and president of the staff of 
Memorial Hosf^ital in Exeter, California; physician- in-charge of , the Woodlake 
Well Baby Clinic; and is a member of* the Flying Physicians Association, 

^ • * ' ' ' • ' 

Joseph Daniel Mitchell s M.S. (1943- )• A full-blooded Creek from Tahlequah, 
Oklahoma, Mr. Mitchell received his B.S* in. biology frota Northeastern Oklahoma 
State College, attended law school* at Washington University and earned* his. M.S'. 
in environmental biology at the Univ^Vsity of Colorado-. While working on his 
masters, he engaged in extensive' research on the endangered greenback cutthroat 
trout of ColoradoT-the 5. c?. stomas.' That research was aimed at "determining 
the life •history and mechanics of displacement -of the trout in order to obtain 
Information .pertinent .to restoration project9 now- in progress." He has alao 
had field experience with' the Forest Service in the area of fire control/andt 
ecology. This rathpr new field of fire ecology, he explains, "16 extlremely 
* broad and affects much wildlife as well £ts" vegetation; hence, a knowledge of 
wildlife' habits is vital to the understanding of fire ecology. •With'^his in^., - 
mind, I have concentrated my studies on the large mammals such as deer, elk, 
an4 moose :and have become thoroughly familiar with their range, life histories,"^ 
feeding habits, and Space- requiremen^^o.. All things considered, I feel my edu- 
cational background, combined with my field experience, has qualified me as one 
of the few .American Indians with the capabilities -of undertaking field' research 
projects involving conservj^tion and management of wildlife and natural resources. 

The recipient^c^f seyeral scholarships and fellowships, he has also served jels 
acting director of t;he American Indian EOP at the" University of Colorado, 
Boulder, where he also headed an academic support unit for ,70 American Indian 
students. Among his other jobs have beecl those of visiting instructor of general 
biolagy at the University of Colorado (taught a special class for minority stu- 
dents deficient in science skills); planetijrlum coordinator ior ^iia.Pattonvlllf 
School District int the St. Louis area 'of Miss^ourl (coordinated ptograms and 
instructed classes l>utilizing a planetarium and observatory, *for l,3^pubiic 
schools); and was a teacher'of high school math and science. ' . 
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Albtert Relfel . M.D, (1919-^/ ). Another physician whpse experiences with ill- , 
ness affected his choice of careers is Albert Keif el, a Dakota-Brule frota 
Parmalee, South E^kpta* Tuberculosis was rampant among his ^ople and he ^ 
wanted to help them overcome this devastating dis'^ase, a disease he was ^ater 
to contract and which, along with his financiai, problems, made getting an edu-v 
cation quitfe a challenge. Now with the Sepulv^a Veterans Hospital in Cali- 
fornia, Dr. Reifel, a specialist in internal medicine who worked his vay through 
school and was forced to drop put twice to obtain ipedical treatment* before 
fulfilling his dream of becoming a doctor, studied^- dt the University of Minne- 
sota 'and the yniversity^s medical school.J ^ • , . 

Charles B> Wilson , M.D. (1929-', * )• Professor and chairman of the department 
of neurological surgery at the University of California, San Francisco, Dr. 
Wilson is part- Cherokee and, like Dr. Thomas Mathewson, is' a descendant of 

.General Stand Watie. He' has enduring interejsts in what he describes as ^he 
sad )>ut colorful history of the Cherokee Nation, and in .'encouraging young 
American Indians to enter medicine. Bom in Neosho, Missouri, he received his 
BI.5. and M.D. from Tulane University, then completed ^ rotating internship and 
three' residencies (one in .pathology , two* in neurosurgery). A number of univer- 

•feijfe/^ppointments followed — at Tulane Louisiana State University, the University 
pt Kentucky and, now, "the, University of California. A member of many medical, 
'budgetary, editorial, study and advisory groups (cancer, ' trauma, brain tumor 
neurosurgery, -chemotherapy, etc.), he is also consulting, neurosurgeon 5or 
several California hospitals and medical cetiters, has been a visiting professor' 

"at a number* of top schools and gives, at conferences throughout theyJJnited 
fe States, approximately 18 lectures a year (on neurosurgic/al techniques, brain j, 
tumcra^ chemotli^Bapy",' childhood cancers 'arid trauma, etc.3» Among his honors 
and awards are the Borden Undergraduate Researcl^ Award'; the Isaddre Dyer 
Schglarship Award (for standing firsf in his* graduating medical class); the 
Besr. Teacher Award at Louisiana State; two awards — Outstanding- Clinical In- 
structor and Outstanding Clinical, ProfesS/Or — at th^ Univ-ersity -of Keptucky; 
and the Distinguished Alumnus Award of the Ochsner Foundation (where he took 
a neurosurgery residency) • ' ^ 

Taylor McKenzie , M.D, Taylor McKenzie' of Re'hoboth, New Mexico^ the grandson 
of a medicine man ancj the first full-blooded Navajo to' become ^ physician^ is 
a man with a dream — a dream his own efforts may soon make real. Out bf his 
personal experiences, first as a child on the preservation and now as a doctor, 
was bom a detemination to not only bring much-neede,d medical help to his 
peop]jef>ut to someday make it possi1)le for the Indian people to train their own 
physicians. The American Indian- School of Medicine, now (1977) classified as^ . 
♦a^^developing" school, ^ill be located in Shiprock, New Mexico and will have ^ 
a program, especially tailored to Indian needs. (including qourfies In the 
"traditional" ar^s of the medicine man^^) and a student body comMised, of 
people (approximately 80% of them Indian) interested Ih working with reservation 
residents and more concerned with the rewards of service /rather than with 
material success. Other^ efforts — to li&prove the living standards (adequate 
housing, electricity, plumbing, etc.), encourage Indian cpntrol of reservation 
schools, and promote new businesses for his people — are also part of Dr.- 

19other aspects* to be considered in establishing medical and health career . 

training programs are cultural conflicts. Some bribes have taboos prohibit^ 
' the' touching of the dead, for instance, which, poses quite a problem in an 

anatomy class. 
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McKenzie's dreams 'and plans,- A graduate of Wheaton College anH Baylor Univer-^ 
sity*s 'School of Medicine, .Dr.^ McKenzie took his five-year surgical residency 
in(^Pontiac, 'Michigan before returning to the Navajo Nation as a*mepber ot the 
Public Health Service's Cbmmissioned Corps — and that Nation's only surgeon. 
His success came quickly, with such positions as chief of surgery at the Tuba 
City and Shiprock Indian Hospitals tad his present jobs with the Navajo Health 
Authority and as president of the proposed School of Medicine.^ MarrieiJ an4 the 
father of nine children, he plans to spend his life on the reservation, hH^ing 
his pebi51e, *?or him, fWn a medical standpoint, the major challenges that he 
and other res'Srvation doctprs face include thV W^oic acceptance of disease 
-(many Indians would father suffer than- face a ^^eral hours' ride'^^over bumpy 
^oads in the back of a p:^cVup truck and more hours spent in the waiting room; 
of an outpatient clinic), hostility toward medical personnel who have little 
concept of Indian beliefs and life styles and, the cQnquest of such ''routine" 
diseases as diptheria^ tuberculosis, rabies, scarlet fever, trachoma, bacillic 
dysentery, gastroenteritis, pneumonia and chronic ear infections. More Indiar^ 
doctors and a training program ^tter-related to the realities of reservation ' 
life will, he , feels, go a long wy toward overcoming these obstacles. . 3 

Joseph Ball , M/b, (1923- ' ) Bom in Bremerton, Washington, Jqp^ph Ball 
spent most of his childhood on the Klamath Reservation. He attended -Santa 
Clara University in California before becoming tTie first (and, to date, the 
only) Indian to graduate from the University of Oregon's' School of Medicine.- 
After an internship at Orange County (California) -General Hospital, he \>orked 
for # year for the^!Public health Service at Chemawa Indian School, then spent 
three years studying psychiatry. A charter memberr of the AAIP, Dr. Ball prac- 
tices iij Por'tland, is a dl^^sigsl instructor in psychiatry at the University * 
and is heavily involved in medical pro-ams affecting the American Indian 
(Portland Indian Center, Oregon Regional Medical Program, National Mental 
Health Minority Grant. Program, etc.). ^ 'i 

Lionel H. deMontigny , M.D. , M.S.P.H. (1935- ). Dr. deMontigny, a Turtle 
Mountain Chip|)ewa from North Dakota^ John Hay Whitney Fellow^ and recipient of 
^ Indian Health Scholarship, graduated from the? University of North Dakota 
and the University of Wisconsin Medical School. ^ After joining the Public Health 
Service (PHS) he, became the first resident ?ippointed the Division of Indian 
'Health's preventive medicine program at the University of Oklahoma and, upon 
completion. Was named deputy director of the Portland area office of the PHS.. 
Among his special interests are the development of Indian-controlled health 
programs and .the encour^agement of young Indians interested *in medical •careers. 

Thomas^ Burch , M.D,, M.P.S. (1918- * ), Dr. Burch, a winner of the U.S. Public 
Health Service Medal, is an enrolled meinber of both the Delaware and Cherokee 
Tribes. He is a specialiai; in tropical medicines and in the study of arthritis - 
and rheumatism. A graduate of USC's medical school and John HopkiAs University, 
he has worked in Guatemala and Liberia, conducting research on f ilariasia' (a' 
tropical disease that causes eventual blindness). He also served* as a special 
consultant on that disease to^the World Health Organization and has both written 
extensively and produced a movie about it. Later, in Montana and Arizona, he - 
studied--amoj[ig'*the Blackfeef and Pima tribes — the occurrence , of arthritic con- 
ditions in areak of different, (cold va. hot) ^climates. Another study among 
these peoples tflnd among the Apacjm^' Papago, and Cocopah) revealed a startling 
(highest in the world) incidence of Viabe tes and led to the establishment of an 



IflH office to help deal with this problem (and with diseases of the gall 
bladder) • Retired from the PHS, Dr. Burch, a m^ber of the AAIP, is now Chief 
,of the Research and ^Statistics Office of the Department of ftealth in Hawaii. 



Keralt C. Smith .- O.D./(1940-- )r The only kn^wn Indian osteopath in AmLrica ' * 
(the federal government ^stimateiB, bas^rd on popula£ion figures/ that 64 
needed), Dr. Smith, an Ass inibone , from Monona and graduate of St. Olaf College 
and the Chicago College of Osteojpathy, practices in Durban Chicago. Also ai£- 
Instructor in Indian lore, he devotes many hours to working with such groups as* 
the Indian Gu:^des and the YMCA. ^ ' ' * " ' - 

•^Shet^ Chicks. fi.D. (1934^- ' ). A member of the Stockbridge-flfunsee Tribe, Dr. 
Chicks, ^ho hails from Wisconsin, spent a few years working in the factories of 
Milwaukee and two in the Army before convincing himself of the, possibility he 
might become a physician. At 23 .he entered Marquette University, then went on , 
to graduate from their medical school ^d take an intemsM^ ia psychiatty at 
3tv Luke's Hospital in Milwaukee^nd a three-year resideni^ at the Milwaukee 
Cqunty ^Mei[ital Health Center. Afi^efi a nlimber oi'y'ears working for the Center, 
he entered private practice. A/member of the AAIP, he has served as both its 
secretary and its president and has worked extensively With various Indian 
groups . ^ ^ • » . 

Everett R. Rhoades^ M.D. (1931- ). Bbcn in Oklahoma, Dr. Rhoades, an 
->enrolled member of the.Kiowa. Tribe, attended -d^nsylvania's Lafayette 'College 
^^ore entering the University of Oklahoma ''g" jbedical scliool.' After receiving 
h»vil.D. (he wa^ the first-Kipwa^ to obtain a/doc\orate) , h^ interned at Gorgas 
Hospital in Panama, then completed a residency in internal medicine at the • 
Oklahoma^Medical Center. Now a professor of medicine At the Center, Dr. Rhoades 
is- a widely-published expert on infectious diseases. A founder gf an Indian 
Health -Clinijr and past president of -sthe AAIP, he is also heavily involved 'in 
other Indian groups and is a member of ,the Kiow^i Trib.al Council (helped write ^ 
the tribal constitution) . Believing th^t their closeness to nature makes 
Indians particularly well-suited for medic#l work, he is l^ntrerested in 
encouraging new health professionals and in the preservation of Indian culture. 

Johanna Clevenger. M.D. (1937- ); Of iJavajo-White extraction. Dr. Qevenger 
was bom in Albuquerque, New Mexito. W|:dowed while still in college, she went 
on, with the support of "a Navajo tribaj scholarship, to attend Southwestern 
Medical School in Dallas and there married a fellow student. After an intern- 
ship in Albuquerque, she, with her husband ^ speijt two years working the 
)lavajo Reservatipn before returning to Dallas to complete a residency in 
psychiatry. A member of tjie AAIP, she feels strongly about the preservation of ^ 
traditional Indian culture lit^ is especially concerned with the problems created - 
by Bep«ratin& Indian childreiT from their families to send them away to boar<ling 
school (a cpBtoon government pracflce). . ♦ - ^ 

tesqie Collins . M.D. (1908- ' ). A Leni Lenape from Camden, ''New Jersey, Dr. 
CollinjB, now of Sacramento, California, decided to become 'a doctors at the age of 
24 and started the long road to his goal- by enrolling in high school. (As a youth 
he had been; .told that high school was "unnecessary for someone who w6uld never^ * 
m^ke it *to^ college.")- Accepted as a special premed student .at the University^' 
of Cali^rhia, he la^r graduated' from their "medical school.. A fljpecialist in 
urology, he has »a pattioular interest^in alcoholism and in helping Indian^ 
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with, this problem. Ret±re4.frpm practice, he helpefd found and riow serves on 
the bp^rd of directors of the Sacramento County Detoxification Center and woflcs 
^with the* California Intertribal Council *s Alcohol Recovery iouse and an Indian f 
^Alcoholics* Anonymous group. Currently' treasurer of the AAIP, he has taken the 
cause of better Indian health care to the U.S. Senate. As a volxinteer for the ^ 
California State Department of Education, he works with kindergarten to fourth 
grade students, encouraging them to consider medical careers, and taking his . 
"Traveling Medicine Show" .from school .to school, especially in rural communities 
with lirge Indian populations. 
\^ * - 

Linwood Custalpw . M.D. A specialist in ear, ndie, and throat diseases, aller- 
: gies, and facial plastic surgery. Dr. Custalow, the current ^pre§ident of the* 
^ AAIP, practices in Newport Newsi, Virginia. Bom in Virginia, he is a Mattaponi 
who lived on the reservation and attended Indian schools until he graduated 
from high school. He attended Bluefield College, the University of Richmond, 
and the Medical qollege of Virginia, where he also completed his ^residency. 
Greatly interested in the heaij-th car.e of his people and in encouraging young 
men and women to seek higher education. Dr. Custalo^ travels often to the . 
reservations of Virginia, , delivers ^peeche§ on Indian concerns and is- currently 
collecting material for a book. . ' ■ ' ' ♦ ' . 

* Thomas St. Germain Whiteclaud II . M.D. (1914-1972). For Dr. Whitecloud,' a ^' 
Chippewa bom in New York City, the road to success was a long and frequently 
checkered one, ^ road cluttered with odd jobs (everything from boxing to deep 
sea. diving) , jittendance at and expulsion from Indian schools, tuberctdosis, 
failing grades^ at dne.univei;sity, etc. Finally ^liqwever, he decided on a medicai 
career, with a determination that carried him through the University' of Redlands 
and the Tulane University School of Medicine (graduatped in 1943)1 After serving- 
as a paratrooper and battalioh surgeon-in Wprld War II, hfe went to work for the 
Indian Health Service before entering ^rivAte practice, in a number of small 
southern communities. In later life he worked with alcoholics and addicts in 
California, and took a deep^ interest in Indian problems and in writing and 
lecturing. One of his sons. Dr. Thomas Whitecloud III (see next eqtry) ^ is 
also a physician, a career choice he credits to his father *^s influence and * 
example. 




Thomas St. Germa^lltecioud III , }^.\). (1940- \). ^Ah orthopedic surgeon, 
Dr.^ Whitecloud also teaches at Tule^e ^Medical School. Bom in New Orleans, he,, 
like his- father (previous entry) and grandfather (a 'lawyer) , attended college 
(Louisiana College, in his case) on -a football scholarship. A graduate of 
Tulane and a- founding member and- past treasurer of the AAIP, he is involved in 
a number of activities related to both Indian medical care and^the development 
of tribal crafts. , , 

George C. Mddre. M.D. (1935- • )^ Another second generatlon^doctor is obste- 
trician-gynecologist George C. Moore, the* son of G. W. .Mdore, a now-retired 
pediatrician. A graduate of Oklahbma State University arid Oklahoma University 
Medical School, Dr. fioore, a Choctaw, irftfemed %t; Charity Hospital in New ^ 
Orleans and took his 'residency at Xulane and' Louisiana State University. Now 
in private practice in Ponca City, Oklahoma, he is involved in such diverse 
activities as drama, sailing, golf, speaking td Indian youth groups; 



-Edward Pointer ,.M.D. (1927- ). Of Cherokee extraction, Dr.. Pointer, who was 
^ born In Oklahoma, -now resides in Taliequah, Oklahoma, where he runs one of 'the 
U.S. Indian Health Service's, largest X-ray" departments. A graduate of North- 
eastern University and the University of Oklahoma Medical School, he practiced 
general medicine for a number of years before taking a radiology, residency at 
• t^ie Uni^versity of Arkansas Medical. Center. Quite, active in both. Indian and 
medical (^ganizations, he is especially interested in improving the medical care 
available%to those living in rural communities. 

ir - • ' ' 

.James Thompson. M.D. (1944- ). . Bom in OkSlhoma, Dr. Thompson, ^ Delaware, 
graduated from the University of Oklahoma .and Tulane Medical School. Interested 
In the emotional aspects of pafcLent care, he, after two years fn the Indian 
Health Service, decided to beconte a psychiatrist. Now a resident at Chapel Hill 
in North CarolUR, he plans a career in community psychiatry and is especially 
concerned with providing mental health care to those who ^normally could not 
afford it and in working for the ;civil rights of mental patients.' 

H. C. Tc^sley, M.D. Once ,a.>2;^s true tion 'worker* Dr. Townsley, a Chickasaw 
from Kingston, Oklahoma, became the first Indian psychiatrist to..work for the 
Mental Health Branch of. the Indiin Health Service^ ' A graduate of Tulane and 
the diversity of Oklahoma School of Medicine, he worked as a general family 
practitioner beforejcontinuing his studies with the help of a John Hay Whitney 
fellowship.: Following a residency in neuropsychiatry, he directed a methadone 
program for the state of Oklahoma. Other activities' included serving as a mental 
health consultant f or ^the Norton Sound Health Corporation income, Alaska. ; • 

•Constance Url, M.D. Of .Choctaw and Cherokiife heritage. Dr." Uri id widely known. 4 
for her activities -on behalf of. various Indian programs, her 'work In encouraging 
Indian girls to go to college, and for her efforts to upgrade the medical fa- 
cilities and dare ava'ilable to Indiai^. Bom in Arkansas and raised in Cali- 
fornia,, alie received her B.A., M.A., aijd M.D. ,from the University of Arkansas 
then returned to Califomia to complete her internship in anesthesiology. In • 
private practice in Los Angeles, she devotes much of her time to doing volunteac 
work for Indian communi'ties and groups. ^ 

L9I& Genelle Flster Steele. B.A., M.S. (1939- ). An enrolled member of. the 
.Ft. Peck Tribes, Mrs^teele, who was born in Washington D.C., has, after years 
of teaching science, Returned to school and is now (1977) a fourth year medical 
student at the University^ d'f Mlnnfesota." A graduate of Colorado College '(B.A., " 
zoology) and the University of Montana (M.S., science teachimg) , she has taught 
at- the junior high, ^ high school, and college levels and, from 1969 to 1973, was 
on the- faculty of Dawson College where she served variously as ^dean of women, 
director of special services and teacher-counselor. Director of the INMED 
Program at the University of North Dakota from 1973-1974, she hasalso held 
several consul tan tships and written articleg on Indian education and health 
careers and. is the recipient of many honors and awards (including, the Outstand- 
ing Educator of America- Award in 1970 and Outstanding Woman Student at the 
University of Minnesota MeSical School -in 1976). ; , •• . 

Loretta Helle. M.D. (1930- ).. Now prominent in the field of industrial 
medicine (and listed in Who's' Who of Mericm Women),, Dr, Helle, the daughter 
of a mechanic and a school teacher, was bom in Nome, Alaska. Half-Eskimo (af 
the Kawerak Group) , she was educated at a public school rather than the- more ' 




customary BIA School » Encouraged by* her math teacher Xthc now famous . ^ 
progressive educator, Max fiieberman) to study medicine, she enrolled at 
Washington State University. A number of small scholarships (including one 
for being valedictorian of Keir t:lass) helped -but she still found it necessary 
to wprlt. ^ Further hindered by -a bout with tuberculosis, she required two 
extra years to complete her studies* at Washington- University ^Jedical School, 
Moving to San Diego, California with her husband. Dr. Helle went into general 
practice at S^in Diego County General Hoepital (now University Hospital) then, 
ffer a time, worked for the PHS, She also enrolled in ind graduated from the 
University of San Diego Law School^and is active in many' indUffe Organizations,'^ 

Fred Kinny> M.D. (1947- )/ Bom in Oklahoma/ Dr.. Kinny,, who is' a quarter. 
Osage, received his B'.si (zoology) frQm* Oklahoma Stata^Unive'rslty and his* M.D, 
at Oklahoma, University and, iu 1976, completed' a residency in intenftil medicine 
in Tulsa, His future plans ioirlude wor^at an Indian hospital, ^ 

Thomas E. Mathewsori . M.D. (1^6- ). Of Cherokee heritag^, Dr. MathewsofC who 
was bom ifi Oklahoma, is- relied to General Stand Watip '(a' full-blooded Chero- 
kee), the last Confederate general to surrender,' A graduate of the University 
of Oklahoma afid Baylor Medical School, he is now in 'private practice in Prlne- 
ville, Oregon. , ^ ' . ' ^ 



J, e; McAlistet- . M.D, (1933-^ 0. Another Oklahoman of Cherokee descent. Dr. 
McAlist^r practices as a psychiatrist in Norman, . Oklahoma, He entered North- 
eastem State College aft^r several years in the Air Firce, and went on to 
graduate from the University of Oklaiioina School of , Medicine, 

Herbert Fowler , tf.D. ( ? -1977). A' Sioux who;had been Director of the .White- . 
cloud Center In Portland, Oregon until his sudden death. Dr. Fowler received the 
sU.S.S.R, 's Lenin Award. 

ME]yiClNE> NURSING 



Lorene Sanders^ Farris . R.N.^ ^Sv^(]^4r ), Of Clier-okee extraction, Mrs. , 
Farris was bom irf Viam'^^ Oklahoma^, is a graduate of the tucy -Webb Hayes ' 
School o'^f NtirsifiPg'\^n-Was^ngton, D\lC.^ Washington "University in St. Louis, 
Missouri, and Barry Collte|e in Miami Shores, Florida. She has earned additional- 
credits in educational' psychiatry at Louisiana Stat^ University, guidance and 
reading programs kid pjroblems'at/B'aVry, and junior college teaching methods at 
the Xfeiversity of Miami*. A clinical speci^ilist Ibl the matern^-ty depattment of 
Jackson Memorial Hoispital in Miamii,^ she developed' the materials for "and now 
conducts a parent ^qucatlon (antepartum and postpartuin) cl%8s, ' A member of 

aa4\ very active in their human rights and 
>^^t8 jiheir U,S, Nominee for the 3M International 

winper of the U,S/ Award, spent a sumtoer 
facilities. One of the founders and presently 
man^Nurses's. Association (Appendix C), she 
maternity care; i:he Indian^ child's .rftfuggle/^"^ 
Jiapfers to McClafn and Graggs* Scientific * 
p,'C.|^' -3rd*Edltion, 1969), Her husband',., 
^an adisociate professor in the School of Social 

/ ' r, . . 



U 

the American Nurses V^so^^tiji 
'affirmitiVe action wk'^^n^she 
Nurses *s Association Aw^rc 
studying Scandinavi^i^hili 
a Board Member of the 'Amerlc 
has published articles on Indi 
to survive; and contributed twc 
Principled of Tfui^sing (O.W, Mi 
Charles, who is also India^t^is 
Work at Barry College, 
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Janice Kekahbah , R.N., M.*A. (1940- )• Exeiutivg director of the American ^ 
Indian Nurses V Association, Mis>s^ekahbah, a Kaw and I^otawatomi from Mayetta, 
Kansas, is a giraduate of St. JohA^s School of Nursing, the University of ^ 
Oklahoma, and New York University (M.S. in coimn^ity mental health nursing- * 
child psychiatry). *She has held af number of nursUng positions (staff, super- 
visory, and faculty); conducted research* in Indian healtfi care and mental 
health programs; directe4 a giental health/alcohol treatment program; and served 
as a consultant to various* Indian health groups and to *the Academy of Child 
Psychiatry. A lecturer on Indian health, the rol^ of Indian women and alcohol 
treatment programs, she is 'very active in botlv^ofessional and cultural 
organizations. 



Maxlne Chuculateg R.N. (1929- ). Mrs. Chuculate, who was bom in Seiling, 
Oklahoma, first -became interes4:^d ^in nursing in 196^ when she enrolled as an 
eighth grade student at the Waskell Institute in Lawrence^ Kansas. Admiring 
the work of an Indi^ nurse at the school,' she participated in the school^s 
nursing program in Rer' senior high years. She 'then went ^ to become one of 
only three students in 1973 to receive a degree in nurp^ing from the, University ' 
of Kansas. President-elect of both the American Indian Nurses*' Association 
and' District 19 of -the Oklahoma State Nurses* Association,, she is district 
supervising nurse for the Oklahoma State Department of vHealth. Listed among 
her Intertests is working with -the gequdyah Foster Grandparent Project; a 
program which helps both the elderT.y aiqtd the very young* by providing foster 
grandparents to institutionalizeli children. 

Audra Pambrun , R.^^. <^1929- ). The second Blackfeet to become a nurse, Ms. 
Pambnm, who was bom in. Montana, is Director of Community -Health Aides for 
the Blackfeet Community Ac.^it)n Program, a^'job which* takes h^ to homes all 
over the tribe *s 1,500,000 acre reservation. The recipient of many honors, 
she is especially interested in working to lower the suicide rate among young 
Indians. - ' , • ^ 

Major Ix>retta S. Jendritga , R.N. The first Navajo womaa t5 become a major' in 
the Air Force, Major Jend'ritza, who was bom ±q New Mexico, earned her RVN. at 
Sage Memorial Hospital. An operating room supervisor at- George AFB, she^erved, 
in Vietnam and Us a popular speaker on the subject of, India? women ih the 
mil^itary. * , /'r^ * - \^ " ^ 

Frela/Owl Beck^ R.N. , B.S. (1939- * ); A Cherokee froin Wisconsin, Ms. Beck' ' , 
graduated with high honors 'from Michigan State University* , . " 

Joanne Green Labin , R.N. > B.S. (1942- ' ).' An instructor of niiMing, Ms., Labin 
a Mohawk/Seneca from New York, graduated f^om D^Youville Collegev and attended * 
thk University of Buffalo. ^ . . \ 



HEDICINE^ PHARMACY ^ ' * 

. Francis Quam ^ B.S. (1939- ). The first Ziini pharmacist, Mr. Quam, 
from* New .Mexico and gr2(duated from the University of Cincinnati, is now^ 
chief of the Alaska Jlati^ Hospital in Anchorage* 




MISCELLANEOUS 

Paddy Martinez. A Navajo sheepherder who discovered an unusual yellow rock on 
Haystack Mountain, Mr. Martinez opened the door to New Me^ljco's uranium' industry. 

' YefieKin*all . Known as a pioneer in the field of space art, Ma. Kioball,- a? 
Osage-from Oklahoma, has for many years created prophetic paintings of lunar 
concepts and outer space progress using acrylics and sculpttire palVeing tech- 
niquea.; NASA .commissioned her to do * painting. Lunar T-erminator, which 
tourSd the county under the auspices of the Smithsonian.' ^ . / ^ 

Clara, Sue Kidwell, Ph.D. (1941. Dr. Kidwell, an ef^sociate professor in' - 

the Native American Studies Program at UC Berkeley, was bom in Tahlequah, • / 
Oklahoma. She received'her B.A. (in letters) , M.A. , and Ph.li. (in history of^ ^ 
science) at the University of Oklahoma in Norman . (Ph.D. disscrtation--''The; ^ " 
Accidemla Dei Lincei and the Apiarlum ; A Ca'se iStudy of the Activities of a' 
C^^^^^'^y Scientific Society"). Oh the editorial board of 27w^ " 
Indian Mator^ccn and a member_^f- several committees and cjrganizations (National 
-Community Education Advisory Council, American Civil Liberties Indian Rights 
Cotmnittefe, Society fbr the Advancement of Chicano^ and Native Americans in 
Science (Appendix A), -History of Science Society, and National Indian Education 
Association), she h^s written Actensively on eChnoscience an^Tsuch other subjects 
as present day Indian education and the role of women in Indiaiifrspcieties. 

Jghn C. R ainer. Sr^. ' Although not himself a scientist, Hr; Rainp}, \ full- 
blooded Taos Pueblo Indian, has (through his organlzation^TAmeffcan Indian . 
Scholarships, Inc., (Appendix B) -IJ^lped •lake posisible the careers of many * 
Indian Scientists. His belief that better education is vital to ^is people' 
led him to b^Qjne a champion of the Indian graduate student and to seek, via 
his^organiMAon, financial help for them from private and government sojirccs. 
Starting M |970 w^lth 15 students, the program has' since provided grants to 
over lOOOJcandidates for- masters' and doctoral degrees. Another indicator of 
his strong belief in -education can b6 seen in the work of his children— Ann, a 
medical student at the University of Colorado; John, Jr., assistant coordinator 
of Iifdian Personnel Service! and the Indian Student Choir at «righatf toupg 
University (working towar4 a PhiD. in educational psychology); ancl Howard, 
director of the Institute of American Indian Studies in the Department of £on- 
t^nuing Education at Brigham Young. ^ . , 

A graduate/ of Bacone Jr. College in Muskogee, Oklahoma, the University of 
•Redlands, and U.S.C., Mr.»Kalner has served on many state and national commit*- 
^ns,. including a cabinet level appointment to the- National Council on Indian - 
Opportunity. As chief spokesman for the Council, he was instrumental in the 
fight to return govemftent-held lands to the Indians. 

Rayna Diane Green^Ph.D. .DiTector of the American Association for the Advance- 
ment of SciencelAAAS) project on Native Americans in Science (App,endix A), Dr. 
Green wotks to develop sprograms anJ.l>rojects for American Ipdians In science, 
social science, health, natural resources and engineering; obtalm funding; and 
coordinate thfe efforts of government, private, Indian, ^and ecRicational institu- 
tions. A graduate of Southern MethodiQ.t University and Indiana University (ph.D. 
,ln folklore American studies— dissertation, "The Only Good Indian u^The" ' ' 
Image of the Indian In AmericanJ Vernacular Culture"), she list's VariouslSspects 



of After ican folklore and culture and multi-cultural education among her 
specialities* A prolific writer, she has compiled sevetaX reports on Indian 
scientists and science opportunities (see bibliography); published many 
articles; and presented many papers on Indian affairs,' folklore, and racial 
and women's role? in American society • ' ' 

Klutus Xecumaeh , B,A,,(19!49- ). Mr. Tecumseh, thef'son of Chief Oiut.us and- ♦ 
Marie Tecumseh, and a graduate of Washington State University (Pullman); is a, 
Winnebago/Sac-Fox Indian, * An administrative officer at the Los Alamos area . 
office of the U.S, Energy Research and iJfevelopment Administration (ERDA) , he 

works primarily in the-are'as of industrial, labor, and personnel relations. ^ 

member of the advisory council for the Native American Program, College of 
' Engineering, University of New Mexico (NAPCOE), the National Indian-Edtfcation 
Association (NIEA) , the Speaker's Bureau f or^ the American Association for ^ 
Afflpnative Action (AAAA)', and the Los Alamos Pentathlori Committee, he has 
also developed a number of training courses (emphasis on emplojrment opportu-? 
nities for Indians and women) for ERDA and the Atomic Energy Commission, 
Especially, interested in Native American problems md programs, he has served 
as a delegate to the White House Conference on Youth (Race and Minority ' ^ 
Relations segment) and lectured at the University of Idaho, 

OTHER INDIAN PROFE SSIONALS 

•foo little information was available on the following people to make individual 
entries possible: . , 



1, Dr, James F, Hamburg, Adsistaiit professor, geography and geology, Moorhead 

State University, Minnesota 

2, Ms, Georgia Pedro (Laguna), f.^^ld sanitarian, Santa Fe, New Mexico 

3, Mr, Irvin Jo8e,.M,S, (Laguna)*^ physicist,^ LASL 
A, Mr, Gilbert Suazo (Taos.), physicist, LASL 

5, Dr, Clifford R, Schulnacher (Chip^pewa), Laboratory of Nuclear Studies, 
Cornell University 

6; Ms, Carol Metcalf (Penobscot), geologist, University of New Mexico 

7, Mr,, Morton Dreamer, Civil engineer, BIA ' , , 

0. Mr. Ed Gonzales, Civil engineer, BI^ . ^ ^ 

9, Mr, Phil Stevens,^ President; Ultr^a Systems Inc, • Z'* 

10, Mr, Jim Shorty, Department of Engineering, University of New Mexico. 
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APPENDIX A " 



^ ^^ PRO6RAMS FOR AMHllCAN INDIAN STUDENTS 



A, 



Natlv^ American Actlyfties Prbpm of 4:h» Egglneerlng School of Clarkson 
.C^ll^g^ Of T^chiidia^; Pctadiia; N€v YOr^ Ifeveloi^ent of- this.progran 
begatf in 1973. ^Originally funded entirely by the coileget ±t soon' \ 
re'ceived additional financing from the ALCOA Eoun'dation, Carrier Corpoxra 
/tion, C^lanese Corporation, Eaa^nan Kodak, Engineer's Council for^ 
L J?rQ|eMioiial Developinent , General Elec^trio Foundation, Internati^al Pap 
^^-CS^Vn^^- Turner Construction Conqplny, and Union Carbide' Corporation* By 
; 1976 1 the .fo^l^ng activities were underwa]^: • ' 

A Summer College Orientation: Program In Engineer Science. 

^|or 10th,\Hth and 12th grade studeilts, ^signe4 to offer 



^eer^toibrmation to the^participanfs, 'SCOPES involves' a. two-week 
«f8^edt^pof lectures, demonstrations, class visits, and discussions 
y among' Students, faculty members, and representatives from' various ^ 
industries, (SCOPES has twice been chosen ^s one of the 22 minority 
high school programs to partl^piite In the Minority Introduction 
in Engineering Prograij^ponsor^d by the Engineer's CQuncll for 
Professional Development)'. In 1976, 25 American Indian (and four, 
' Black and two ^uerto Rican) students participated in the program \ 
(21 had definite plans to attend college with 1^ definitely ; ^ ,^ 
interested in engineering or science). Of special interest to ' ^ 
these students was the change to meet and talk with ai^ Indian - ^ 
mechanical engiiffeer (male) and an Indian computer •analyst (fenuile). 

b. Pre->College Summer Institute (PCSI) . A fgur-week summer program 
for high school jyniors and seniors^' ^C^I offers partlclp^ts 
Interested It^ engineering and science the ll||iortunity 'to take ^ 
(and, upon successful completion ,^ receive credit fcir) a freshman 

S l€^vel college course. In 1976 > 16 minority .students enrdlfed, ''^ 
12 of /.them American Indians. 

c*. Junior High School and Grammar School Activities^ Desired to^ * • 
. . present career choice information to younger Indian^ childrea, 
this program in^tludes a slide, show awl disciiasion^ program which 
is taken to reservation education c«L^s^;^d New York^schtools - , 
with heavy Indian enrollments, 'and th/'di^trlb|itiW^^ career . * 
^ guidiance packets to -people! working Vtth Indian S^denta^^^a^t; tl^ 
grmmar sphool level. • '\ \^ *1 . 

Idance Counselors anoOlndian Reservatloi^Leaders^ *At this ^ , 
special one-day conference forepersons^ (mo0r|:ly Indians) who cou|xsel 
Indian students (grade school to colle<g4 l^veT^) > the .participants * 
receive engineering career and education gy:14ibice^material;/to^r 
the ^Engineering School; and dlscussWportiinlties'ln englnpering.^ 
Stress is placed upon academic requlXement^j and the variety of "'^ 
^areer oppprtunities available. f ^ s " ^' ^ ' 
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^« Adult Edtteatlon , In 1976, two members of Clarkson^s faculty 

offered -a college credit course, ^•introduction to Environmenjtal 
• * Science*' at the Akwesasne Education Center, St. Regis IndlaA 
Reservation, Hogansburg, New Xork. The 25 Indians .who partici- 
pated received credit toward a two year A,S,. degree at- nearby 
Mater Dei College. Class activities included visits to two 
sewage trea<tment plants and to the. Environmental Engineering Lab 
^ at Clarkson,^-sEhe-i977 course in introductory biology wfis 'also 
designed to be ecologically- and nature-oriented, attribute to 
the American Indian* § special interest in and concern for 
environmental matters • 



Dr. Edward T. Misiaszek (Clarkson's Associate Dean of Engineering), who Is 
in charge of this special ininority program, is the only non-Indian appointee 
to the American Indian Advisory Grojup in .Engineering of the Rational 
Research Council. A gri&uate of Clarkson anci the University of lUinbis,* 
his major fields of interest are civil engineering, soil mechanics, 
engineering, geology, and structures • ' . ^ • 

Lgmmi *fndian School of Aquaculture . On Lummi Island, one of the San Juan 
Islands off the coast of Washington and part of the Lummi Indian Res€?rva- 
tion, is found the Lu^mi' Indian School of Aquaculture, Because fish and 
oysters can be gtown much fasten in a controlled environment than in the' 
wild, the people of this area have developed a sea pond, and fish 'and 
shellfish hatcheries. In order to train their own aquaculture technicians, 
the school described their approach in th^ following report A Culiux*aUy 
Relevant CurHoulum (Condensed from Change Magazine' Revovt on Teaahina.^ 
July, I976)r: ^ , ^ 

The Lummi Indian School of -Aquaculture (LISA) is a practically 
oriented institution offering education and training in'aqua-. .v 
culture and aquatic sciences to Indians of all. triba\ affiliations. 

While seeking community college status- itself, LISA is presently 
accredited through Whatccnn Community College for the granting* of 
a one-year certificate as well as a two-year Associate of Arts 
degree". Credits earned are transferable^ to other colleges in the ' 
state, - Enrollment Is X)pen to all students over" 18 who are of 
least 25% Indian ethnicity, ' ^ . ' . 

* The purpose of the school is to increase. %he employment potential 
of its students through training in such skills as aquaculture 
♦and fisheries management and to encout'age the economic development 
' d£ aquatic resources founa\ofl, Indian reservations. 

The main ceunpus on Lummi Island housea "classrooms, labotsatories, 
\ a seawater system and library, and it'is there that students receive 
^ their primary education in basic biology, ichthyology, limnology, , ^ . 
^ /parasitology, aquacultural science and managetaent, and related 

, subjects* ' • \ ^ * ' 

Approximat?;.y half of the student?* time, however, is dpent on" ' 
field trips and on-the-jpb training^ utilizing LISA^s own research . 



vesael .and specialized labgratories as well as aqtiacuitural - 
facilities in commerjcial ^peratipn oti the Lummi Reservation. 
Curricular interest is enhanced by the opportunity to undertake 
individual research- projetcts. * ^ 

LISA also requires that all students take a :i)rograin of liberal 
arts courses at Whatcom College^ . ' . ^ : 

.80% of the entering students do" complete their, training satis- • 
factofily. f^d 70% of LISA's graduatesrhave been placed in 
relevant emplqjanent, many returning to their .reservations to 

initiate, or operate commercial aquacultural projects, 

/ \ ' ' ' 

For more ^ InJEormat ion: Paul Winkler, Director. Lummi Indian 
School of Aquaculturg. ?.J0. Box ll^Xummi Island. Wa shington . 
' ' 98262, (206) 758-2368 , ' . ^ 

^ ' »- 

- ^llnority Biomedical Support Program. ' Graduate career opporturiities ^ V 
biomedical research at the ^ University of California, Santa Cruz. ' Nl 
Designed to help increase the numbers of minority scientists tn health 
lljelds> the MBS Program offers financial support (yearly stipend of $3900 / 
trkvel expenses to one national^ Scientific donference, and one-third of u 
yeaWy registration fees) to successful applicjarits. Infcfrmation about' 
thid^ program may be obtained from lii:. Victor Rocha, Biology Board of 
Stud^es^ University of C^tliforhia, Sanfca^Crtiz/ California 95064. 

Native American Pr.ogram 

College of Engineering , . 

University of New Mexico « ^ 

Albuquerque, New Mexico 87131 

M.P,H. Program for Native Americans 
School of Public Health • . . 
University of California 

Berkeley, Calif omiao 94704 ^ ' 

Native American Programs ^ ^ t 

<;ollege of Engineering ■. ' 

University of New Mexico / ' 

Albuquerque, New Mexido 87131 . , ' ' . ^ 

> 

Native American Programs 

College of Engineering ' ' ' , ' < 

Oklah9ml University ' • ^ ^ ' ^ 

202 West Boyd 
Norman, Oklahoma >73069 

. ■ ■/ J • ■ 

Native American Career Education 

School of Natural Resources , ^ , . ' ' ^ i 

Humboldt .State University 

Areata, California 95521 ' * - - * ^' ! 




9* Navajo Coiomunlty College ' i 

' Shiprock, New Mexico 87A20 ' ^ . . , , ' 

10, * Haskell Indian Junior College ' k , 

•" Lawrence, Kansas 660AA - ^ ' . 

11, Navajo Comunlty College ' ^ \ 
'Tsailc, Navajo Nation, Arizona 86^56 

12, Navajo Tribal Youth Program , Sent 16.00 Navajo students to visit scientific 
and engineering comi>anl^s Ij^ Southern California In 1977. 

''U. Rockwell Center National Space Division in Downey has both an advanced*^ 
Career Training ^Program fojc all minorities (four $10,000 scholarships and 
"hands-on" training) and a spfeclal sunnner employment program. 

These are but a few of the many prog'rams available to Indian students* The 
AAAS/OOS Project on Native Amerlcaiits In Science: Inventory" of Projects and 
Programs iti Scleilce for Native Americans (Prepared for AAAS by Shirley Malcom, 
Rayna Green and Jean Kaplan), contains a detailed listing of more than 100, 
programs (elementary, secondary, college, 'graduate, professional, post-secondary 
non-colleglate) of interest to Indian students* , 



APPENDIX B 



, AGENCIES TO CONTACT FOR INFORMATION AND POSSIBLE FINANCIAL HELP . 

. • , ^ ♦ ' ffiK Indian students ^ 

(Sel^ctiond taken froii the Health Career Handbook of the AAIP>: . 



-American Indian ^cholairship, Inc» 
2ll Sierra^^ S,E, . , 
Albuquerque'^ New Meadco 87108* 

2. yhe Scholarship Office 

^(Student's Ttibe) . _ * i 

Care of Tribal Headquarters 



Care of Agency ^^erintendent 
(Student* s Agency) „ 

7. 'Association of American' In4ian 
Physicians 
1300 McGee Drive 
Norman y Oklahoma 73069* 



3*. Indian Health Service 

Care of Manpower Development Office' 8, Office of Student Aff^al^s 



DHEW- « 
Rockville, Mfi^land 

4. INMEU 

University of North Dakota 
Grand Forks, North "Dakota 

5 1 Med-Start 

University of Arizona 
Tucson, Arizona , 



Navajo Health Authority 
P.O. Box 643 • 
Window Rock*, • Arijsona a!6515 

9. ' United * Scholarship Services, Inc. 
941 E, 17th Aye, , ' 
Denver, Colorado 

10* American Indian Jlflfelowship Grants 
Of J^ice of Indian Education 
Department of Health,^ Education 

and Welfare \ 
Washington, D,C. 



Other sources — of ^inanc^g or for advice — available to all "students, may be 
foiifid on a list in the Health .Career Handbook published by AAIP, (entry 7 Above). 
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APPENDIX C 



PROFESSIONAL ASSOCIATIONS/AfiVISORY COUNCILS 



c 



1« Associatlqn^ of 'American Indian Physicians 
^ ^ J.306 McGee Drive 

Norman, Oklahoma 73060 * , . ^ J 

(Professional association of American Indian and^ Alaskan Native' phyfij-cians-- 
of at least one-^eighth Indian heritage--active in recruiting Indian students 
into health careers; providing advice on Indian health matters to the 
government and other grou]^ and serving as a. forum for the exchange •.of ^ , 
information,) . - * 

2, American Indian Nurses Association * 
231 S. Peters ^ . > ' 
Norman, Oklahoma 73105 . . ' • ' ' 

' . , ^ ' \ 

(Pj:o;fessional' organization of American Indian R^.N, 's with an interest in 
.promoting Indian health, recruiting Indian, nurses, developing nursing 
progrwas, and alertir\g Indians and non- Indians to the health problems of 
Indians. One of their .projects is the development of a three-stage nursing 

.program (with Haskell and other schools') to help practical nurses advance 
professionally by earning, first an A.D. ,in nursing, then a B^S, ) 

3. Network ^of Indian Psychologists * 
Department of Psychology / * 

' University .of Washington , ' ' 

^ Seattle,* Washington 98185 • • ^ . 

' y \ ' y ^ • • ■ 

\/ (Includes professionals, paraprofesSiortals, and atudents in the U»S# and 
\Canada>^- Iwa- thirds are Indian; the oth ^T^g >^flvfi c^"«'>^f*rffbli^ fxpf^riftnrf nnd 
^ interest i'n working with' Indians.) ■ ' ' ^ 

Society for the Advancement •pf Native American and Chicano S^entists 
University of New Mexico Scnool of Medicine ^ ' ' 

P. 0. Box 3831 • ^ • ' • ^ 

Albuquerque,' New Mexico 87110 • ' ; 



4. 



5t National Society of American Indian Engineers ^ 
School of 'Engineering-Nuclear Engineering 
University of Oklahoma 
Norman, Oklahoma • ' , 



— Q ouncil of -N ative Afae gican Arphitec t^a nd Enginecro - 
24^31 SW;325th Street , 
• Federal Way, Washington 98003 



7. National Academy of Sciences 

Council on Engineering ' ^ ' * 

Minority^ Committee, Native American Advisory Panel 
School of Engineering, Special Programs 
University of New Mexico ' 
'Albuquerque, New Mexico 87131 



ERIC 



158 



15 



r 



8/ Amerlcaifi Indians in Eiiglneerlng Committee 
^ Ccxllege of Engltteex;ing , - 

. Arizona State University • ^ . . 

^. Tempe^ Arizona 8528i * ... 

9. American Indian Higher Education Council 
1626 High Street 
Denver » Colorado 80218 

10,. Intra-Departmental Council on Indian Affairs . . , 

U.S. Department of Health, Education and Welfare 
Suite 819, Riviere Building . * 

330 Independence Avenue, S.W. ' * * " 

WasWn^ton> D.O, 20201 , 

.11^ American Indian Council of Architects and Engineers 

P. 0. Box 111 . / . 

Edmund, Oklahoma 73034 , ' • \ • 

.12. • American Indian Policy Review Cotranlsslon 

Congress of the United States * . .\ J 

. \ House Office Building, Annex #2 ^ 
2nd and D Street^s, SW* . \ * 

Washington, D.C. 20515^ \ . ' " ^ 

^ * ♦ 

13. Projection Native Americans *in Science » , ' ' ^ ^ 

Office of Opportunities In Science . 
American Association for the Advancement of Science 

"1776 Massachusetts Avpnue, NW , > ' • ♦ ' 

Washington, D.C. 20036 - ' ' ' ' 



14. Commit te<^ on Minorities in Engirieering 
, Natio nal Res j aa r c fi eo uncll ~^ , 

2101 Constitution Avenu^, NW 

Washington, D.C. 20418 ' 

' c « 

15. North American Indian Women *s Association* 
SR 3 Box* 39586 

Fairbanks, Alaska* 99701 

16V White Cloud Center ^ . 

\Gaines Hall ' • 

3181 S;W. S^ Jackson Park Road 
Portland, Oregon 97201 



ho 



> • ' ^ _ J . 

iCtSFffal Center for American Indian and Alaskan ^fitlve Mental^Health 
-^Research*and Development — affiliated with, and located on the campus of the. 
University of Oregon HealtTi Sciences Center.) 
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APPENDIX D ■ . 

OTHER COMPANIES,- GROUPS, ETC. OF SPECIAL INTEREST TO INDIAN STUDENTS 
..... . , . , 

Navajo >^ricultural Products Industry, 703 West* Broadway, Farmington, New 
'Mexico, created to plan, develop, and operate all tribal agricultural ' 
projects, including the Navajo Indian Irrigation P4:oject~110,630 ^cres of 
•sprinkler-irrigated farmland in Niew Mexico* Also involved in construction 
of needed facilities, lamb feeding and livestock management. 
' ^ > . ^ \ . . . ^ _ * ' 

Fairchild Camera and Instrument Company, Shiprock, ' New Mexico.* 

✓ • 

AlNAVAllstate Scholarships, 231 S. Peters, Norman, Oklahoma, '73069. 
For nurses. , » " 

Navajo Community College programs, Shiprock Branch, Shiprock, New Mexico, 

•Bibliography of works related to Native Anlerican Science Education and 
t Manpower Development by;Rayna Green and Jean Kaplan: AAAS, 1776 Massachu- 
setts Avenue, NW, Washington, D.C., 20036. - « f ' <* 

Yakima Nation (Industria^l Park—hardwoods; furniture, and fiberglass bo^t; 
companies). Further information available from Overall Ecotlomic Develop- 
ment Committee, P. 0. Box 632, Toppenlsh, Washington .< * 

Engineering ^reer ^Opportunities, Rockwell International, Spaed Division, 
12214 LakewooH Blvd, Downey, California, 90241* \^ ^ 

Apache Marketing Cooperative Association, San Carlos, Arizona — harvests 
"and proces9es jojoba nuts and sells the .oil to perfumers and cosmetic 
manufacturers, especially in Japan. (Cabazon Indian Reservation near Itidio 
will b^e the -focal* point of a research program t°o, experiment with commer- 
cially planting this bush.) ^ ' * 

Development Assobiates, Inc^, Washington, D.C. (Indian-owned corporation). 
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1 • ' APPENDIX E . - 

*tbe following people provided material used Ip th^ preparation of this 
, chapter: • ; " ' ^ ^ . ^ * 

1, Mrs. Glenda Ahhaltty 26, Dr, Clara Sue Kidwell 



2. 


Dr. 


Don Ahshapanek^ 


27, 


Mr. Martin. Link 


3, 


Mrs, 


Arnold T, Anderso^ 


28, 


Mr, 


JJeal A, McCaleb 


A. 

\ - 


Mr. 


T, S. Ary 


^ 29, 


Dr, 


Taylor McKenzle 


• 5. 


Dr. 


Carolyn Attneave ✓ 




Dr. 


Edward T. Mlslaszek 


6, 


Dr. 


Raymond J, Barreras 


31. 


Dr.' 


Klrmach Natanl 


.. 7. 


Dr. 


Rahe Billy 


32. 


Dr. 


Xlllfton Poodry ' 

« 


• 8, 


Dr. 


Ronald R. Bourassa 




Mr. 


John C. Ralner ' 


9/ 


Dr, 


Thomas- Burch 


34. 


Dr. 


Jack R. Ridley 


10. 


Mrs 


, Ruth M, Chrlstensen 


35. 


Dr. 


Miguel Rlos 


11, 


MrsV Maxine Chuculate 


36, 


'Mr. 


John C/R?)ulllard 


12. 


Mr, 


Don Clark • 


37, 


Dr, Loye M. Johnson Ryan 


13. 


Dr. 


Leslie Collins 


^8. 


Dr. 


Robert Anthoriy Ryan 


' 14, 


Mr. 


Alfred Qi. Colron ^ 


39. 


Dr. 


Albert - J.' Snow * j 


15, 


Mr. 


.Roy Coolc 


'%0. 


Dr., 


George Blue Spruce, Jr# 


16, 

« 


Dr. 


Terry Derniy 

t 

Frank C. •Dukepoo 


' 41. 


Ms. 


Lois Genelle Fister Steele 


17, 


Dr, 


42. 

« 


Agnes N. 'Stroud (nee •Sclunink) - 

i 


\18, 


Mr. 


Jerry Etllot 


43. 


Mr, 


Klutus Tecumseh 


r 


Dr. 


.Wayne H, Evans • 


44. 


Mr. 


^George Thomas 


y 20. 


Mrs 


. Lotene Sanders Farrls 
* 




Mr. 


James M. Tutt 


21, 


Dr. 


Rayna Green 


1 46, 


Dr, 


Charles B. Wilson ^ 


22. 

4 


Mr. 


Curtis Grlnnel <> ^ 


"47, 


Mr. 


William^ Wilson 


23. 


Mr. 


Leb Dayld Jacobs 


48. 


G2orge Yates 


24, 


Mr. 


Addison Jump* 


' ,49 . 


Mr. 


J^dlton Youngbloo4. 


, 25, 


Ms-. 


• 

Janice Kekahbah ' 
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. SUGGESTED WAYS TO USE THESE MATERIALS 



1. Part* of regular curriculum discussions V 

a. Heart transplants, artifftiial hearts, mechanical Stimulation of the , 
heart, blood, and bipod plasma; mention the work of pr. Domingo Liotta 
l|(Hispanic), Drs> Paul I. Terasaki and Tetsiio Akutsa (Japanes^, 

Otis Boykin (Black), and Dr.^harles brew (Black), : . \ 

b\ In tifie^deVelopment of *1?e atom bomb (tKe ^Manhattan Project) , describe 
the contributions of ;6r. Chien-.Shiung Wu* (Chinese, female), Dr. 'Ernest 
Wilkins, Jr. (Black),,. and M^,. Arnold Anderson (Aiiierican^YndiatvX 

For environmental concerns, study the beliefs and practices of .the iJi^ 
\ American Ind±ans. " ' ' ^ 



Topics for oral and written reports (See list of suggested tSpics in this- 
section^) ' • ' 



a/ Classroom discussions^: 

-teacher- or st;udent-led 
-panel ^ 



-small-group (Discuss different subjects and report on^'them, or 

, diMKiss the same subje^ and Compare findings.) 

^ ' • * » I " ^ 

' -quest ion- and-ar\swer session (See* list pf kuggested approaches in 



b. - Written reports, assignee! or student's choicfe of topic, fcased on 
classroom material and/or outside 'research: 

• • ' ' < * , ' • 

-biographical study (Note: Discuss ^elements necedsary in a 
^ biography.) ' ' . ^ ' 

-contributions to a%particular field* 

-^look at the^sociological factjprs thai^af lEected a given scientist 
^r group . , • . ^f* ^ • # ' 

Short units?* on "special topics * 

• 

The cultairal and enviroi^ental bases for Hispanic' Blaclc,- Asian and 
N • American Indian approaches to science, engineering* and medicine^* * 

- ' " \ \ . ' . 

b. Educational, employment, and financial opportunities available to 
minority and female** students interested' in careers id these fiel'ds 



*The slide/cassette «^t ^'Women in Science*' available through Instructional 
Media Center, includes 'an^||pterview with Dr. Wu. . 

**The^City Schools' Instructional Bull^jtin,' ]f)omen in the Saienoe ProfessiqnQ, 
^ by Penny A. Wils^ti^ cfeuld be' effectively used in conjenction with this 
guidebook. • \>' . f\ i 

169 . ^ ■ 

ifMa^C .... • -^^'a ' ^' • 



SUGflisTED WAYS TQ'' SUPPLEMENT .THESE MATERIALS 



Prepare bulletin boar^ displays., * * ' ^ • - ^ 

- » . ' 

a-. Testers: 

' , , ' \ 

-•Use the posters included in 'e^ch section far bulletin- boar3^^ 

display, . * . . ' - ^ ' ^ 

' ^ • -Have students design posters' f rom"Nphotographs they f iijd of the ' 
scientists, , * . - * - 

b. Newspaper 'a,nd magazine reports : - . ; ' 

-General- and special-interest publications (A *few articled about 
Indian scientists are on file at the science specialist *8 office*) 

-Tribal and other et.hnic publications, including pne^ J.n latiguages 
other than English (^y.nority students may be able to provide 
these,)' ' , ' 

Arrange liect^ires by minority ^^i^tists (and/or affirmative action 
officers) from local businesses and "schools, 

a% The-"Meet-the Scientist" program — lists and request form's re sent to 
"^"^ schools in early September, ^quests for first semester must be in by 
* September; those for "the second semester, by early December, The list 
^ usually includes,' among' others, the following names: ' ... 

-Arnold Flores (HispanicO of N,0,S,c! —'"From. Wetback Farmhand to 
Electronic Scientist" , « • 

-Herb Delgado (Hispanic)^of N,0,S,C^r-"Preconceived^ Negatives Are 
Really Positives" (^11 present program In Spanislf if desired.) - 

= . -John T, Shen ..(Chinese)' of N,0,S,CS, 7- "Every thing You War! t, to Know 
About Computers But Were Afraid to Ask," "Memory Technology," 
•-•Latge-Scale Integration (LSI)— Wha\ Are They and What They. Can 
•»tJ)o for You" ' . , • 

^Dolly DeMarco (female) of N.O,S,C,--"Whaf Is Available to Women ^ in 
. . Government Service and Hoi/ to Achieve Your Goals" 

-Lt)uise Fransdal (female) of N,0\S, C.---"Who Cares About Sonar? We 

' • ^" * * ^ . • ^ ; 

-C* A, Hui* (Chinese^ of N,0,S,C. --"Growth Determinants in.Marirr^ 
Mammals" t ' ^ ♦ j 

-Evelyn Lowe (female). of N.O, S,X3.— ^"Wom^n and Affirmative ^ction," 
• * ^ "Non-Traditional Jobg," ^'Careers in Federal Service" 

-Dr. ^Vernon L, Avila (H ispani c) of S,D.S.U, — ^'Hormones and Beh^f^or 
"Career Opportunities tor Minorities in Science" . 



"16; 



' -Jan Larsen (female) 'if N*6\S.C. — '^San Clemente Island Natural 
^ Resources Program,** "island Ecology aad Blogeography" 

, • * ' * • " \ ' " '\ ** . 

;-Dr» Jan' Victoria (female) of the Natural Histpry Museum — ^^^irds-yr 
Those Magnificent Flying Machines" * * * . * 

Other speakers'/ bureaus, i.e*. University^f CaXifdrnia, Slati Diego; 
Grossmont Hospital' Auxiliary Office; Navar Ocean Systems Center; Salk 
'institute foi: Biological Studies; San Diego County Medifcal Society i 
^ Natural History kuseiAn, San Diego State University, Univiirsity of ^ 
*San E|d.egd, ^ttj^ ^ ' . ^ , " • 

^.V Volunteers: ^^ersonal arratigem^nts for other speakers can be made with 
. friends and^elatives of teach^ers and students* (ionsiderUtion shoula 
, be given to their work/business schedules'. \^ * \ 

Schedule field trips. / . ' • ' , 

• . . . • ^ . - ; ■ ^ " . . . . • 

a< Labs of* minority scientists \ ^ > 

b. Museum of Man and other .displays , of the history "and ctllttus/e of 
different ethnic groups 



c*. Historical sites such- as the Pala Indian Mission (Joints of Interest 
at Pala include the remai^is qf the old aqueduct, details of construe- 
- ' tion, the cemetery, jail, chapel, etc, * Many eduifational and community 
programs for the area^s Indians .are offered at themission* Father , 
Bart is the priest in charge^ of the-missionO 

d* Special programs offered tmtmighout the ^ommutiifiy on such occasions ^s'^ 
Martin Luther King, Jr. Day; \]inco de Mayoj Native American Awareness 
Week; -etc • ^ \ ^V* * ' ' 

• \ 

Provide reference materials about and/or by minority students and their 
cuitures* ^ ^ \ ^ 

a. Contac^ school 'sVareer' guidance counselor: ' . ^ ' 

• • ■ ' " ' • " 'J * 

-lists of ^^iucStional programs , ' . r ^ 

-scholarships ajid financial aid . ' - • 

-minority jpYrof efssional (groups , ^ ' 

-bibliographies/ - v r ^ 

-puMications picturing successful mlribxit^y. scieritists 
-Career opportunities and^ information . " . - 

-skills an<i tra^.ning needed for scientific ,careSr's ' 



\ 



b. - Ethnic groups and organizations . » . 

c. Prorfessional ^Library, San Difego City Schools 

d. San. Diego city and^ounty* libraries ». • ^ 

, ' led . ' 



AUDIOVISUAl,' MATERIALS ■ . . . 

. The materials listed here' are available from the San Diego. City School's* , 
Instructional Media Center. An'additJional list of materials iftay also be 

, found In fctomen in the Soienoe Pi^ofesai^ns. Not all materials listed Jiere 
ref er •^to scieivtlfic achievements.; sotpe .are* of . a- general nature. 



BLACK contributors' AND BLACK HISXpRY 



Films 



MPF 105000 
MPF 105001 
MPF 224600 
MPt 422756 
MPF 010200, 
MPF 030300 
^9F 102300 



( 14PF 605000 
^ ' WF^ 605200 
^ Filmstrips 



Booker T. Washingto^i /Cl8 min) 
Boojcet r. Washington,* Copy B (Col, 11 min) 
'jA. 6eorge Washingtdn Carv'pr (11 min) . 
Hurdler^ CCol, 16 min) ' CDIW Charles Drew) 
Afr^ica: Historical Herifeage' (Col, 9 min) 
Ancient Africans (Col, 27 min ; ' 

Black History — Lost, Stolen or Strayed, Part I (Col, '28 min) 
' (includes Bl^ck contributions* to the development of the 

Unites States, African history, and, comments on the lack of 
^textbook information on Blacks, by Bill Cosby) 
Negro Americans (Col, 15 min) (included roles in United States 

history, accomplishment^)) 
Negro Heroes' from.Americ^ I^story (Col, 11 min) 



- Fs 301.45 
' ^ts 301.45 

Soundstrips 

Ss 301.45 

Ss 301.45 
. Sp 5.01.45 
* Ss 9116.1- 
:Ss 91^.611 



Ssj^916. 



Cassettes 



8 



dfeorge Washington Carver (72 Fr) 
American Negro Pathfinders- (6 Fs, -Manual) 



Benjamin Banneker and "Robert Smalls, XCol, 1 Rec, 2 Fs, 

2 manuals) * . " \ 

George JWashingt6n Carver: AsStudy in Gehius (Rec, Fs) 
Negro in American "History TJlol, 2 Fs, 1 Rec, 2 Manuals) 
Seeing Northern Africa- (Col.*- 6 F'S, & Cass, Manual)v 
Nomads of the Sahara (Col^ 2 Fs, 2 Cass, Manual) . ^ 
Seeing Southern Africa (Col, 4'Fs, 4 Cass,,Maniial) . 



Pass 925 ' Blacks in Science (2,^Manual) 
Cass 3Q1. 451 Booker T. Washington (10 minutes) 



• Records'^ 



*ec 3m/.45 
Rec.=v30l.45 
•Rec 97.3^ ' 



Offprge Washlngtpa Carver (2)* 
Great ^NegrpgJpericans, Vol. 1 
George *Washmgton Carver* 



Study Prints 



SP-S 301.451 
SP-S 301^451 
SP-S 301 • 451 
SP-S .301.451 
SP-S 301.451 
SP-S 301^451 
SP-S 301.451 
SP-S 301.451 
SP-S 30l;45* 
SP-S 301.45. 



Business aud Professions' (24) * 
Negroes of Achievement (1865-1915) (24) ^ 
Contemporary Black Biographies (16,* Manual^ . 
IJegroes in Our History (-24) , ' . .* 

Science and* Invention (24) ' - - ' 
Fajnous Black Americans (12^ Color) • ' 

Famous Ctmtemporary Negroefs C15) , . . 

Gallery of Great Afro^Americans (50, .Co J^or,. Manual) 
Modem Negro Contributors (Z4) , 

20th Century Americans .of *Negro -Lineage (24, Map, Manual) 



HISPANIC HISTORY 
Films * 



MPF 398900 



MPF 566700 
^ MPF 563050 
MPF 563050 

' MPF 437100 
MPF -163100^ 

^F 666300 
MPF 067000 
• MPF 233200 
» MPF 433800 



How Man Discovers Hfs Past (Col, 20 min) (modern Mexicans, 
Aztecs, crlder groups; shows Dr* Jose Angula exploring the 
agricultural techniques of the Teotihuac^ns) 
HeXicb's History (16 min) . ^ 
Mexican- American Heritage and ^Destiny ^(Qpl , 2.9 min) ' 
Mexican-American Heritage and Destiny (Col, l9^min) (in « 
Spanish) , . ' , . ^ ' 

In<^ians in the Americas (Col, 16 min) 

Civilization of Ancient Amerifca (Col, >22 min) (Mayan, Aztec, 

Olmec, Inca) / • ^ » 

Peru; Inca Heritage (Col, 17 min) ' 
Aztecs (Col, 11 min) ^ 
Early American Civilizations (Mayan, Aztec, -Incan) 
Incas: Ancients of the Apdfes (Col, 11 min) 



Fiimstrips 

.Fs' 97?. 01 
Fs A7.2.01' 
Fs 980.3 
*. .Fs 980.3 

Sounds trips . 

Ss 301.2 
Ss "^301.45. 



Aztec Achievements in^Art and Science^ 
Maya 'Achievements in^Art and "^Science ^ " 
Inca Achievements in Art and Science 
Inca Cii3^re and Highlands Indians (&2t. Fr) 



Mexico (3 Hec, 6 Fs, Manual). • 

Mino*rities Have Made America Great, Mexican-Americans, 
(Fs, Rec) 



Set :^ 



Ss 917.2 . Industrial Revolution^ ih MeKico 
Study Print * 

» ' ^ ' \ • r ^ * ^ % 

' SP-S 301.453 SpanishTSpeakirig Americans * 



ASIAIN HISTORY 



'A 



MPF 105800 
MPF 105801 
MPF 151550 
MPF 462200 
MPF 462400.; 
MPF- 462600' 
MPF 541300" 

J 



llmstrlp 
• M '915-2 
Sounds trips 
^ • Ss 301-45 
Ss 3'01.45 



Born Chines^, Part, I (30 min) • * , , 

Born 'Chine^^, Eart II (27 min) , . * ^ 

^China Today (Col, 22 'min) - 

Japan (Col, 25 min) • . 

Japan, Copy B (Coi, 2] min) 

Japan, An HistoricrflOverview . , 

^nzanar (impact ofl relocation camps on Japanese- Americaii 
fam:j.lies) * ^ . ^ 



: Art* and Architecture in Japan (39 Fr) 

f 



Miirorities Have Made. America Great, Japanese and Chinese, 

Set D (Fs-, Rec) ^ ■ , / \ 
Chinese- Americans (Fs, Cass, Mantial) 



AMERICAN INDIAN HtSTORY 



Films 

MPF 026700 
■ MPF 026'800 
MPF 437100 
MPF 767633 

' MPF 233500 

. /MPF ^163100 

MPF 666300- 
. MPI* 0^7000 
. MPF 233200 

MPF 433800 

Filmstrlps 



American Indians: Before -the White Man (Col, 19 min) 
American Indians of Today (Col, 16 min) ^ 
Indians ip the Americas (Col, 16 min) ^ 

A Nation Within a Natipn' (includes a Navajo physicist .working 

at the Los Alamos Scientific Laboratory) . . 
Early Man in North America (Col, 12 min) (includes explana- 
tion of how rare objects are> examined) . - - ' ^ 
Ci,y4JLization of Ancient America* (Col; 22 min) (Jlayan, Olmec, 
^ *Aztec, inca)-j . ' ^ 
Peru! . Inca Heritage (Col, ^17 min) ^ , 

Aztecs (Col^" 11 min) 

Early 'American Civilizations (Mayan, Aztec, Ittcan) 
Ihcas:"^ Ancients of the Andfes (Col,, 11 min} , ^ 



Fs 572.01 AzteV Achievements in Art and ScijBnce / 

. Es 972,01 -^Maya Achievements in Art and Science \ 

Fs' 980.3"^ ^ Inca Achievements in Art and* SGience^ • ... 
- * Fff 980.3 Inca.. Culture and Highlands Indian©' (62 Fr) , 

Sound S t gii^B . j * ' ^ . 

Ss^3bi.2 . First Americans: Culture Pattern?, (4 F&, 4 Ca^s, Manuap 
\Ss'30r.46 Minorities Have, Made America Great, American Indian, Set p 
Ss 970.V Amer;lcan Indian^ Before Columbus (4*Fs, 2 Cai5S,' Manual) 



^,174:469 



study Print 

* ' SP^S 9^70. 1 Contemporary American Indian Biographies (16, Manual) ^ 



COMPARATIVE. CULTURES 

Film * . . . ^ . * 

MPF 733700 Right to Be Different (Col, 29 mta) (American subcultures,' 
Including Blacks, Chicahos, Navajos) 

Soundstrip. ^ . ' • 

Ss 301.2 Comparative Cultures: Japan,. Navfi jo Indians 



CONTRIBUTING CULTURES, SOCIOLOGICAL INFLUENCES, ANTHROPOLOGY 
Films ■ 



MPF 030400 
MPBf 241200 

MPF 558pOO 

MPf' 224675 
MPF 224676 
MPF 958.250 
MPF 586200 



MRF. 025100 



MPF 98495 
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GENERAL 



Films 



MPP 120800 
MPF^1702Q0 
' MPF 39900Q 
. MPpf.6lS050 



Ancient Egypt (Col, H^min) (includes^ scientific discoveries) 
Egyi#: Cradle of Civilization (Col, 11 min) (includes c6n- ' 
, tributions in architecture, medicine, astronomy, and math). 
Medieval Times: 6ole of the Church*" (Col, 14 min) (includes 

influence on scholars) ^ ' ^ 

Dr* Leakey and the Dawn of Man, ^ Part I (Col, 25 min) » ^ 
Dr* Leakey and the Dawn of Man, Part II (Col, 26 min) i 
Who Discovered ^erica? (Col, 14 min) 

MQslem World: Beginnings sand* Growth (Col, 11 min) fhistor- 
ical and cultural development, shows .contributions to 
western culture iti literature, agriculture, {chemistry, 
math and industrial arts) > 

.America, America (29 mila) (diversity of American socie^ty, 

recurrent Iproblems among immigrant groups; highlights prob- » 
lems unique Vith present-day minorities) 

Yanomana--A Multidisi:iplinary Study (Col, 43 min) (describes 
field techniques and findings of teams from such disciplifies 
as.huiaan genetics, anthropblogy, dentistry, linguistics,* and 
^medicine as they condoct > study of primitive tribes of 
Vegiezuela and Brazil) - ... - 



) ■ 



Calendar: Story of Its Development (Cdl^ 11 tain) 'Z' 
bblor of Man (Col, 11 min) * >' . > ; ' 

Hqw.flan Learned to Count (30 min) ' . ' ' . " ' • 

Nobody Gees There: "Ellis Island (9 min) (foreign population 
in the United States " * ^ 



MPF 969450 
MPF 172400 
MPF 428600 



Soundstrlps 
Ss 301.243 
Ss 301.243 
Ss 301.45 
• Ss 301.45 

. Ss 301.45' 

Cassette 

Cass- 325.73 

Study Prints 

• SP-S. 925 
. SP-S 615.66 



Women's Prejudice Film (Col, 18 min) 
Common Fallacies About Group Differences (15 min) 
Immigration in America's .History (Col, 11 min) (includes 
contributions of different groups) 



Living with Technology:. Can We Control Applied Sci^ce? 

(Col, -5 Fs/ 5 Gass, Manual) . • . 
Science and Society:. Reconciling Two Perspectives (Col, 6' 

Fs, 6 Cass, Manual) 
Minorities Have Made America Great, Part II (6 Fs, 6 Rec, " 

Manual) • 
Minor it^ies Have Made America Great, Set A (tol, 2 Fs, 2 Rec, 

Manual) 

Minor itites Have Made America Great, Set B (Coi, 4 Fs, 4 ftec. 
Manual) ^ . . . ' * 



They Chos.e America:. C6nversations with , Immigrants (6 min) 



Men of Science (20, Col) 

Bipod and Blood Plasma Transfers^ 



SCIENTIFIC AND MEDICAL CAREERS 



Films 

MPF I462b0 

MPF 130700 
MPF 130800 

MPF 131000 
/ MPF 131550 
MPF 248200 
' MPF 258600 
MPF* 343200 
MPF 456050. 
MPF 456055 

MPF 456065 

MPP 636825 

MPF ^158400 
MPF Sy6^250 

MPF 



Chemistry and a Changing World, 2nd Editjton (U mija) (shows ? 

res.earch chemist at wrk) _ \ 

Careers: He'alt^h Services (Col, 11 Inin) 
Careers in < Agriculture (14 min)' "(includes -research, 

conservation) ^ • / 

Careers. in Engi^ieering (Col, 15 min) 

Careers: 'Technicians '(Col, 12 min) , . 

Electronics, the Future, You .(Cpl, 12 min) • ' 
Engineering: A Career for Tomorrow (Col, 22 min)' 
Ge.tting 4cquainj:ed j^itli Engin^erittg (Cql, 23 ToLn) 
-^Is^a |Car eer-in-t-he-Health Services for You? (Col, 16 min) • 
.Is a Career In the Professions f6r You? (Col, 16 miri) 
'(includes health services) 
Is a Career "jin the Sac ial- Sciences for You?' (Col, 15 min)' 

(includes! geographer, anthropologist) * / . • 
Other Women, Other Work (Col,- 20 'min) (ihcliides veterinarian,* 
. Sarine 'biologists ' • ^ ; ' ' 

Pathways tq^ the future (30 min) (research careers) : 
•Women /in Careers (Col, 15 min) . , ' 

Agribusiness: Environment Fine Arts and Humanities, Marine* 
\ Science (Col,.. 22 jni<i," 4 Films)'. , " . . 

Rx:. Information, the^Hea^lth Sciences (Col, • 12. min) i . 
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Filmstrlp 

Fa 371.42 

Soundstrlps . 

" Ss 371 i 42 
• Ss 371.42 
• . Ss'371.42. 

Ss 371.42 
> Ss 371.42 
Ss 371.42 

i 

Cassette 



Dentists and Other -Medical Occupations 



Careers in Health .(4 Fs, 3 Cass, Manual) 

CarelR in the World of Computers (3 Fs, 3 Cass, Manual) . 

Education in Engineering and Applied Science .(Col, 2 Fs, 

1 Rec^ Manual^ 
Health, Environment, ^ Mar iT;ie Sciences (3"Fs, 3 Cass) ' 
Health Careers (Col, 2 Fs, 2 Rec, "Manual) 
People, Who Work in- Scierice (4 Fs, 4 Cass, Manual) 



Women in- Science (6 Cass, glides and written summaries)' 
(includes one Black and one Chinese scientist) 



OTHER SOURCES • ' 

« 

Billy. 

. ^Designed to interest Indian young -people in medical careW?; availal?le 
from the American Association of In<}ian Physicians, 1300» McC^e Drive, 
'Suite 103, Norman, ^ Oklahoma 73069 



Code Blue (27% minutes, color) 



A. 



A dramatic film designed to motivate Black and othei^ minarity grdupsto 
consider a career in medicine or allied health occupat/Lons. .Hospital 
' delivery room activities are woven into, an artjlculate discussion by young 
Black people and Chicanos on ,the need for minority representation in health 
manpower; available 6n loan from The Modern Talking Picture Service, 
1145 N. McCadden Place, Los Angeles, California 90038;- #440.9' ' 

What* About Tomorrow (28 minutes, color) 

' * ^ • 

This film dramatizes the search of a Black youth for identity and a life 
' goal. ^The portrayals are <5f young people caught up in the pressures of ♦ 
^* racial consciousness and social change, but yet striving to be successful, 
■Career oi>pt>rtuniti^s for Blacks iij iientistry and the dental/Xeeds of the 
disadvantaged community are em^j^sized; available on loan frAi the Modern 
- Talking Picture Service, 1145 N. McCadden Place, Los Angevi^ California 
• - 90038; #4291^ ' ' > ^ ^ ' ^ 



A Matter of .Opportunity (2-7* minutes) 



/ 



.This film focuses on the many opportunities available to students who 
decide on a, career in medicine; produced specifically for members of * 
minority groups; available from the Modem Talking Picture Service, 
1145 N. McCadden Place, Los Angeles, California 90D3'5; #3882 
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A Better Life ^ \ 

Edited by Chicanes, Indians; available from the Sand ia .Laboratories, Motion 
♦ '^^^^^^ Albuquerque, New Mexico 87115 i 

In Our Native Land ' 



Edited by' Southwest Indians (one scientist, on? nurse, one Ph.D); avail- 
* able from the San^ia Laborat^es, Motion Picture Division, Albuquerque, J 
New Mexico 87115 ^ - > n m » ^ 

They Did It/ So Can You (filmsttip, cassette) 

Interviews with four engineers— one Indian, one Black, one Mexican- 
American, on^ Puerto Rican; available from The Minority Engineering 
Education. Effort, trie, 345 Bart 47th S'treet, New York, NY 10017 , , 



•I 
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, SUGGESTED TOPICS FOR REPORTS AND DISCUSSIONS 

Strong evidence ''exists that Africa was the bi^rthplace of humanity.. Report 
on the discoveries leading to thist conclusion, comparing them to\those made 

.in'otlier countries ♦ Comment on Richard Leakey's speculation that^Ws 
discovery of a dne and one-half million year old homo ereqtus (define and 
tell about others) sTcull in "Africa may cause Scientists "^o add up to a 
million years to the age of dhina's "Peking Man/' Describe the potassium-- 
argon radioactive decay" process used to date Leakey's find and compare it 
to previously used dating techniques** Discuss how the concept of Africa . 
as the cradle of humanity affects theories of racial inferiority 6r 1 ' 

» superiority* Speculate as to why minorities who iiamigrated or came to 
America developed in a different direction ai\d at a dif f ero^fe^pace than 
those who remained, if indeed they did* Trace the spreadT^f humanity from 
Af ricd * to the rest of the world'. 

Several cultures influenced the directions takeh by Hispanic science 
through the centurl^es*. Name and date them and discuss their respective 
roles and contributions (Roman, *Mosl€?m^ Jewish, Sp|inish^ Christian, OJd 
World-, New World, Indian, Immigrants, Natives), Discuss the interplay 
among the Moslems, Jews, and Christians 'and the factors encouraging or 
limiting their roles in acience.^ Describe the effect each^had on the 
other's science* What/^actor^, decided the dominant Hispanic sciences and » 
affected the spread of science during each historical era? Discuss the 
roles played by Christian beliefs about the finiteness of life; the role < 
of churchmen in science; science as a. tool of the oppressors; the spreading 
of the gospel; Moslem pilgrimages to Mecca; love of luxury; fatalism; love 
of knowle4ge (both ancient and new); the Jews* access to Moorish knowledge, 
educational level, command of languages ^( show how Arabic texfms thus entered 
our language); growing Isolation from the. mainstream as Moorish influence 
slackened and Christian influence grew* How did the need^to fill the 
royal treasury, spread the* empire, and explore affect the course of ~ 
•Spanish science? 

Why are American* Indians called the first true environmentalis t o r eco lo«> 
gists? How did^tlie following factors affect^ this-Theritage, conditibns in 
America, ^eligious-beliefs a.nd pi^ctices (compare with those of the 
liblical Jews)? Compare thei^ IdBas and practices with those being urged 
py modern ecolpgists. ^ 

T 

Name the five Hispanic and i^ive Asian Nobel Prize winners and briefly 
describe them and their work. Or,- do an essa^y in depth on one of < them, 
discussing /their background, ' work, conjtributions, and the forces which 
molded them* (Study the ingredients of a good biography Ipefore starting*) 
How did racism affect their llves—ifi it didf - * 

Trace the use of tools from Africa to' the rest of the world, commenting on 
(^) the use of ^'as is" natural materials (sticks, atpne^/ etc*) .as tool§; 
(b) the idea that thfe 'iisfe of tools differentiated humaps from their 
' ancestor s^-ne^ting that rough tools older than any known human life have ^ 
been -found and that some '.animals are ^known to^use tools; (c) ^e deliberate 
shaping of tools (stone knives^ arrowheads, mortars, etc *) ;* (a) the devel- 
opment of general ^urf>ose tools; (e) the development of special' pu:|rpose 
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• tools; (f) the addifciop of handles to tools; (g) how environmenir;' needs, ^ 
beliefs, materials on "hand , e tc • affected the development of tools ; 
(h) the independent development of tools in different countries Osimilar-' v 
ities and differences) ; (i) the recently announced* possibility that quartz y 
or quart zite chopping tools found in the Nihowan Basin of Northern China ^ 
may be the oldest 'known hum^n tools; and (j) the powering of tools. ^ 

V6. Discuss and compare the pyramids and mounds of Ethiopia,- Egypt> Mexico, 

North America, China, Greece, Italy, India, and Assyria — dnd their ^ * 
builders. Comment on the construction* and purposes of these structures'' 
and on modem dlscqyeries made about them. Some scientists believe .thexe 
^aQ" commuplcation between the early Egyptians •and the Aztecs; others, • 
that African, tribesmen reached the New World' long before CSlunibus . . . If so, 
-the building of pyramids and mounds might have spread from one part of .the 
world to pother rather than having developed independently in elJ:h 
country. * What do you' think? Wfiy? , ^ ^ • 

7. The Ston^ Age cultures— one Mongoloijj, one Negroid— of North America and 
Africa developed along *of ten similar lines, Discuss the similarities and 
point out the .conditions—environmental, religious, health, etc.— which 
lead to. them. How would you explain ^he differences? The similarities?^ 
(Include agriculture, metaj marking and working, tools, pottery, taming of 
animals, irrigation, fertilization, herbal and "superstitious" medicine). 

.8. Compare ^the e.arly^Asian, JBla^k, American Indian, and Hispanic cultures in. 
regard to their 4evelQpment ' and undef standing of astronomy — and their 
belief in astrology.* (Compafe also' that of tho. builders of St^)nehenge)*. 
) How did their contributions iia astronomy — especially those of the Chinese 
t and Japanese — affect that of today? Why do you th4.nk so many eatJLy cul- , 
tures studied the heavens? Wh§t factors affected bel^f in astrology? 
Discuss Isidore of Seville^s distinction between natihr^l „and superstitious 
^*astrology-^and the scientific basis, if any, for the^ beliefi. , 
^ Astrology is enjoying a renewed popularity today.* Why -.do you^ think this 
is happening? Can you draw a^y. parallels betweeft the ancient cultures and 
^ our modern one that might account for-^tjW.s belief? Do you believe in 
asti5piogy?* Why, or why )iot? , . ' 

9'. . Cofapar# the early mathemafdcal^knowledge of the four groups listed in this 

book,"^and the factors In^uencing their lise of numbers.^ Discuss thfelr 
) ^ counting sys^tems,. their base nuiijbers, the, factors affecting the study of 
. pure math. ' * \ ^ s ' 

Classification — of plants, soils, meteots, Jlj&^eorites, animals, drugs, 
•dlouds, etc. — ^wa's a major &tep in the deveflo^ment of sqience.. Discuss 
each,v group's efforts in thi^a direction, commfentlng on the amazing sophis- 
tication and contdtiuing usyefulness and. validity of many of their listings. * 

The early Moslems and Egyptians were especially fond,,of luxury. How did ' 
^ this affect the course ot their science? ' ' ~ . 

12» Compare the sclentlf ic/and medical roles played by women in each of these, 
cultures, discussing Oie cultural and -religious factors which dictated 

— r their roles •-throughout history. * If they wfere influential, was the'irs a 
direct or indirect ^ie? How, is the sitjuatlon for them ^ow? 
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13. Write^an essay detailing a full day^in the life of an American family. 

' Underline each product. or scientific ox medical technique mentioned and 
^:eU which culture coutributed to it (individual foods, spkce flight, 
medical transplants, transportation of, frozen foods, poif table x-rays, the 

^ ticket and change machine at the theatre, rubber ^tires, toothbrush, gold 
*f illing8,^fire extinguishers, telephone, electric lights, loy^ cosfe §hoe8, ' 

* gas mask, folding bed, ironing board, grass receiver for la>m mower, 

-wheelbarrow, seismograph, etc.) hake the point that "No man is an island 
unto him3elf" and discuss how progress depends on all people. There is 
speculation that- the large size and physical and mental health of the 
average .Ameip4^can resulted from the good diet and /health habits learned ^ 
from the Indians. Do you think' this is true? Why? (Remember that the 
• average. European i'h Columbus' day* was only five feet tall and that one 
out of eveiy ten suffered a severe mental or physical disability.) 
Discuss, in addition, the Indians' contribution to our form of . government . 



14. * Sarah Breedlove' Walker (Madame C. J. Walker) beciame a millionaire by 
^ creating special cosmetic products for Black women — among them a straight- 
ening comb and a hair spftener. DiscuBS why these products were- so 
popular 'in Madame -Walker's time and why she would pro^bly have to vfind 
another line of work today. . 

15. Discuss how racism and prejudice hampered Ely Parker, Dr. Charles Drew, • 
Dr. Ernest Just* MatthewL Henspn, Ishi, and Alberto Houssay. How did this 
Hurt pr how might triiave hurt /the rest of^he world? Comment also on 

• how these attitudes and -conditions may have actually helped ,or strength- 
ened the person affected.. * ' /. / 

16. Athletic ability has opened previously locked doors or tiade easier the road 
of many minority' scientists, aming them Dr. Charles Drew, Dr. Delano Meri- 
wether and Mr. T. S. Ary. -Why? Is this true today^ Why? ^y not? What ► 
other careers and/or avocations have traditionsllly^been more openLto< 
minorities? Why? (Include .those considered acceptably f or women.) * < \ 

17. ^Compensatory, bilingual, and integrated education are/among the approaches^; • 

being advocated fG^r today's minority students. Some people advocate a 
blending of cultures that alWs the retention of certain ethnic .chgpjacter- ^ 
^ istics and practices; soige the\ total retention of their separate cultirt^ - 
and language; some, £pll absorption by the dcJminant culture. JJiscuss % 
the pros and cons of these approaches, giving your opinion ofwhich would . 
.enable each group to develop best and which would make it easiest and. most 
effective to Ihcourage mino^rity members^ to enter- the stTiences. lIbw~would 
.each approach limit and/or benefit students? Ethnoscience — the' teaching 
of science to mijiority students by relatirie^it to aspects of the^r cul- 



.ture — is also advocated. Discuss this aj^oach, too. 

18.' What common factors made the great Building feats of earl^, civilizations . 
possible, i.e., the Great Wall of China, t^he. Grand Canal pf China, the 
pyramids and mounds found in many cbunt^^s, etc.? Discuss whether thiff 
stage of history—when people were expendable ^nd rulers had 'absolute 
authority — ^was essential in the grcrwth- of -civilization. Do you think 
growing consciousness of the "wrong^ss" .of* this sacrifice of life and 
lack of freedom led to. the development;^of "people-saving" inventions and 
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21. 



22. 



23. 



24. 



tiew scitntif ic/religious/govemmental concepts? Was this' a necessary • ^ 
stage (as inany contend war was) for populations-'with limited resources 
and no b-irth control?^. (Many Indians used birth control and most had a ^ 
great reverence for life. Many were democratic^ in their political 
practices. Find out if these traits j/ere common to the Mound Builders 
and discuss the abavta question in that light.), 

Discuss and compare the educational, governmental, and religious restric- 
tions whicl} have hampered different groups ^t diffe^;g^it times iri history. 
Factors which might be^ Included are the closing of Japan to the outside 
world; the role of the Meiji government; Indian reservations; and govern- 
ment schools for Indians (including the effect of sending Indian children 
to boarding schools); wartime .internment of Japanese-Americans; slavery; 
tfie beliefs and restrictions of Spanish Christianity; the relationship 
between explorers /conquerers and native people, etc. What still needs' to 
be aone today in this are^? ^Discuss also the effect of cliltyral "taboos" 
(i.e. against the touching of the dead) on minority. members ^of a majoritjy 
culture. ^ 



1 



In 135 B.C.^Han-Ying noticed that all snow flakes are six-pointed. How^ 
do you think he did that without, a microscope^ DeEnrico noticed a differ- 
enceV;£n the level of Atlantic and. Pacific Oceans in the late lAOO's or 
early 1500 's. Ho w wa s this possible in the absence of modern^ equipment? 
Read tjie story of the development of corn by the Iridiarig.^ How do you 
think they ^Kieved this? Do you think it' proves their- civilizatibn was 
the earliest one?^ How do you think the Indians learned to extract edible 
products from poisonous plants? , * 



Compare the making-of-paper in different cultures, .tfiscuss the mat^ials' 
used and, describe how_pap€r affected each^iviliza,t£on. How was knowlBd|5e 
recorded and passed on-ln each culture betore .paper camo^nto uso? ^ . 

* T ' 

Read and discuss the introductory comments ("Importance of Recognizing , the 
Contrii>utions of...") to each chapter. Do you agree with 'the ^deas pre- 
sented? "Why? Why not? HoW are things changing? Why?^ What effect will 
these chafiges have? \ 



Discuss ^equoyah^s development of a written language and yAe progress that 
resulted from this*. Compare this to the development of some other language 
to show just how remarkable his acl#evement- wa^. ' * ' 

Discuss the fef feet of .censor.ship on the growth of science. Show which 
cultures It lias affected and what form it took. This could .include*. the 
.idea that^ "the reading of heathen books leads to an increase in the sin erf 
pride"; religious and government censbrship (the Inqufsition, Calvinism^ * 
ihe idea that curiosity is ajuln to heresy, government determination qf ^ » 
"acceptable" material, restriction ^f knowledge by class, etc.); the bqo^Jc/ 
FahreYtheit 4^1; the idea chat some-.taces or groups are better \at le^rjiing^: * 
certJain kinds of informataon than others; Ithings "suitable" fot /Women to 
know or for "mixed" conversation; refusal of a^ government to allow studente 
to study in other countries; the* very idea that one pefson or group can 
arid should decide what another person or group should read or know. DiS-' 
cushion ml^ght also include the "human" tendency to ahy away from the new • 
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or different and the funding of scientific work in accord, with the ^leede^ 
or wants 'of the funding agency. , 

25. What was "tfie greatest chemical achievement of medieval times"? ,Whyt 

Who made it? Select anotheOaajor achieviement and compare the .long-term/ 
effects of the two. ' ^"""^ 



26. Many Renaiasancp scientists dllletantes, studying scien§|^for fun. /• 
Why? What effect did this l^ve on medicine, surgejy, • diffqrei^' branches ! , 

■ 9f science? " ^' ' ' - • , " • / 

27. Jose lie Acost^ was called the Pliny of the New World. Why? , Di'sc:(iss the * 
work^ of both. * ' ^ , - * ^ 

- . * . , ' ^ ' ' " ^ . ^- . 

^8. In many ^arly civilizations (i.e. the Incas)'the leaders. were left free . * 

to pursue intellectual topics. Compare this to the pfre6ent-day situj^tlon " 
^ V in different countries and to the frequently advanced idea th£^^.society * 

should be run by its Scientists. Discuss the good and bad poinjfs dfv/eacH. ' , ^ 
Discuss the social responsibillfies scientists, engineexSa',T^d doctors. 

29^ % The laryngoscope—and, indirectly, the medical Bpeclalty in wHich ^ is ^ 
used— *was .invented ty a music teacher. v Can you think of other scientific, 
or medical advances made by-'peo^fte in other fie^Lif-s? " ^ * ' ^ 

30. . Ibn Ezra, the great Toledc^-b^^,n Jewish.^philospheT,^writei^, and mathematir^, 

clan, was immortalized in Kbb^rt Browning *s "Rabbi Ben E2ra." Compare ^ 
Browning's portrait of^this ou^n wl'th the atandard stereotypes of scientists^ ^Pf^ 
Compare science and its rolei^in soclet^f with the popular attitudes towarAl/l' ; 
science and different group's views ot science (pa^t and presret4r« . * jxtt^ ' 



31. Compare the Havajo Sta# legend of Coyote and First Man with the Big Batjg 

- theory of George Gamow. CoiBfpare' the layths of planting corn and.beatis to-^^^ 
gather and of talking to plknts«with today's ideas. Com;^are the ^Valking 
of the Pollen Path'' with the ideas vOf today Mb environmentalistp. 

' , " ■ - . - . ;V . : , 

32. RSad the story^.o^f Dr. Marigold "Linton "and ^dis^uss^,. the motivating factors ' 
. sfie cites as ^sponsible for^her success. Do vpa agr^ pr'^dlsagree wijh 



tliese ideas? What other factors do ,yoir f eeJ^/Me impprtajit? 

'33. Read the story of Kirmach Natai^i and jiisctiss, the concept of aerendipitpt^s ^ 
accidents — o^ being dn the right place at tilt right tfiie. Can ypu think ' 
of other such events which have affected the^ourse of science? . * * ^ 



34. Con^are the medicine of the £ast "and the West; in earlier days and now. ' ^ t 
We ar^ seeing an upswing in acceptah^ of suqh AsiafiM>i^actices as acu- * ^^^J 
puncture. Why do you think this is hfitppanin^? ^ * * ..^ - [ - ^ 

35. Select a discovery, an invention ot\a cc/hejBp^(or a persotiV from Xtbls^ book • 

and shew how. your life, •your parents' lives, andi^society lifave been affected.* ^'** 



by it. 



-36. Define -various scientific and medical fields. Compare their past and 

present' aspects* Discuss the interplay of various fields. Show^ow one . . 
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'* ^person's work f'its 'or doesh't> fit 'into the modern rfefinitton of -a 'field. 
Wh.at's involved In Vorklng in a cert^n fdeld? Ho*/ dp you prepare to 
enter a given field?- ** ^ ' * • 

37 The chapter on Blacks l^sts'^some of the many iiiventit)ns. T^e a look at 
. "^the^e and others (the Negro Almanaa contains a lengthy list) and speculate 
on the reason^ Blacks were responsible foif so , many Inventions. |^ 

* • • • ' " , 

38. ^ tn Dinah L. Mocha's Women 'in Science (Part I) j mention is ^ made of Dr^ 

Chl6'n Shiung Wu^s early e'ducation (starting 1^ the age of 10) .in a govern- 
meht-run .boarding sViThool in China (She had *to win admission to. this 
school). J Dr.' Wu is quoted as saying \that' hei^ years there^were '*happy and 
'^educational" and that ttie ^experience of living apart from, her family 
helped prepare her fot'her later departure from China.- Cqmpare her e:c- 
petlenc^s and reactjk)ns with those negative ones often reported by Indian 
strudeAts ^separated from,. their families and ^placed ia government boarding^ 
schbols. Speculate on -the factors possibly responsible for these differ- 

fing reactions. ' ' ~ * 

Sugges^ted Approaches -for Question ^d 'Answer Sessions '"^ 

1. . What do you think of^ Why? ^ «^ , v ' \ 

''2. What Tnigh't ha ve^ happened if?" Why? • \ ' 

3. ^What does it mean?. . \ - . . - • * • y * 

4 . What did you lea^n? ^ ' * ' * . 

■5 . /Wfiat* would yoAi like to knpw? , ^ ^ ^ ' ' ^ 

6. ^How can you f ind oiit? 

. Who did wbat? ; When? How? ^ Why? 

8. Do, you agree? disagree? 



How does this ^ffecf.^e? Wha't dp I v^t? ^ How can I achieve; it? 



